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1.0 INTRODUCTION

1.1 Overview

This Baseline Risk Assessment (RA)--Human Health Evaluation is an analysis of
the potential adverse health effects resulting from exposure of humans to
hazardous substances found at the Hi-Mill Superfund Site located near
Highland, Michigan. By definition, a baseline risk assessment evaluates risk
under the no-action alternative, that is, in the absence of any remedial
actions (including institutional controls) to control or mitigate releases or
exposures.

The procedures used in this RA are consistent with U.S. Environmental
Protection Agency (USEPA) guidance, including: Risk Assessment Guidance for
Superfund, Volume I - Human Health Evaluation Manual (RAGS) (USEPA 1989a) ;
RAGS Supplemental Guidance - Standard Default Exposure Factors (USEPA 1991a);
Exposure Factors Handbook (USEPA 1989b) and Dermal Exposure Assessment
Principles and Applications (USEPA 1992b). Additional USEPA guidance and
other technical information have also been used and are referenced where
appropriate.

1.2 Site Background

A detailed description of the Hi-Mill site, including a detailed site history
and site maps, is provided in the Remedial Investigation (RI) reports for this
site (Techna Corporation 1990; Geraghty and Miller 1992a). A brief summary of
information that is relevant to this risk assessment is presented below.

Site Location

The Hi-Mill site (Figure 1-1) is a parcel of approximately 4.5 acres located
immediately southeast of Highland Road (M-59) about 1.5 miles east of the town
of Highland, in Oakland County, Michigan.

Site Operations

The Hi-Mill Manufacturing Company currently operates a metal parts fabrication
plant at the site. The site layout is shown in Figure 1-2. Copper, aluminum
and brass tubing parts and fittings have been manufactured at the plant since
1946. Soldering operations at the plant have used silver solder or aluminum
bar brazing. Cleaning and pickling operations used nitric and sulfuric acids
and degreasing operations used trichloroethylene (TCE) Trichloroethylene is
stored onsite in an outdoor storage tank. Wastes from these operations were
formerly disposed of in two on-site lagoons, which have been drained and are
now vegetated.

Basis for Concern at the Site

Based on the Hi-Mill site operations, the chemicals expected to be of
potential concern at the site are the volatile organics that are used in
degreasing operations and their degradation products and inorganic chemicals
used in fabrication processes. The contaminant pathways of potential concern
are surface runoff from contaminated soil and migration of contaminants into
and through the groundwater.

1-1
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FIGURE 1-2 OVERVIEW OF THE HI-MILL SITE
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1. 3 Scooe of This Risk Assessment

This human health evaluation evaluates the potential risk to humans, both now
and in the future, associated with the contaminants at the Hi-Mill site.
Risks to environmental species are evaluated in a separate Ecological
Assessment (Life Systems 1992) .

1.4 Organization of This Report

In addition to this Introduction, this Baseline Risk Assessment - Human Health
Evaluation Report consists of the following sections:

2.0 Identification of Chemicals of Potential Concern
3.0 Exposure Assessment
4.0 Toxicity Assessment
5.0 Risk Characterization
6.0 Assessment of Uncertainties
7.0 S unnnary
8.0 References

This report also contains six appendices. Appendix 1 presents the
calculations for Exposure Point Concentration (EPC) calculations. Appendix 2
presents a detailed description of the models used to calculate air
concentrations of Volatile Organic Compounds (VOCs) released from soil.
Appendix 3 presents a detailed description and calculation of Human Intake
Factors (HIFs). Appendix 4 contains expanded toxicological summaries for
those chemicals of chief health concern at this site. Appendix 5 contains
computer worksheets of risk calculations. Appendix 6 presents a summary of
the sampling data for this site.

1-4
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2.0 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

Chemicals of potential concern are chemicals present at a site that could pose
a risk of adverse health effects to exposed humans. The selection of these
chemicals is based mainly on the results of chemical analyses of environmental
media from the site. Chemicals of potential concern normally include all
toxic chemicals that have been released by former plant operations and waste
disposal activities at the site, but may also include naturally-occurring
toxic chemicals and toxic chemicals that have reached the site by
environmental transport from other sources. If the risk assessment indicates
that one or more of these chemicals poses sufficient risk to be of concern,
then more detailed evaluations of the relative magnitude of the risks from
each source (on-site activities, naturally-occurring chemicals, chemicals
transported from other sources) may be needed to provide the basis for
evaluation of remedial alternatives and other risk management decisions.

A summary of the analytical data available for the Hi-Mill site and a
description of the procedures used to identify chemicals of potential concern
from these data are presented below.

2.1 Summary of Available Data

Remedial Investigation field activities were conducted at the Hi^Mill site by
Techna Corporation from January 29 to March 29, 1990 (Phase I) (Techna
Corporation 1990). In order to strengthen the database for risk assessment
and to further characterize the nature and extent of contamination at the
site, a second round of sampling (Phase II) was performed by Geraghty and
Miller from November 21, 1991 to February 19, 1992 (Geraghty and Miller
1992a). Samples of soil, surface water, groundwater and sediments were
collected on and near the site and analyzed for compounds on USEPA's Target
Compound List (TCL) and Target Analyte List (TAL) according to USEPA Contract
Laboratory Program (CLP) protocols (USEPA 1988a,b). A summary of the sampling
and analysis performed during Phase I and Phase II is provided below. The
sampling locations are identified in Figures 2-1 and 2-2.

2.1.1 Phase I Data

Soil

A total of 271 soil samples were collected from on-site locations. These
included both surface (0 to 1 foot deep) and subsurface (1.5 to 16.5 feet
deep) samples and were collected from soil borings and monitoring wells dug in
the areas beneath the parking lots north and south of the Hi-Mill buildings
and the area behind the buildings. Analyses for "short list" metals (metals
selected by Techna (1990) expected to be present based on Hi-Mill site
activities; aluminum, chromium, copper, nickel, silver and zinc) were
performed on 176 samples, including 15 field duplicates. Twenty-six samples,
including 2 field duplicates, were analyzed for all TAL chemicals; 54 samples,
including 5 field duplicates, were analyzed for TCL volatile compounds and 15
samples, including 2 field duplicates were analyzed for TCL semivolatiles.
Ten background soil samples were collected and analyzed for TAL chemicals and
TCL compounds.

2-1
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Groundwater

Groundwater samples were collected from 31 monitoring wells on and near the
site. All samples were analyzed for dissolved short list metals and 8
samples, including 1 field duplicate, were analyzed for dissolved TAL metals.
Twenty-nine samples, including 3 field duplicates, were analyzed for TCL
volatiles; 5 samples, including 1 field duplicate, were analyzed for TCL
semivolatiles; and 30 samples, including 3 field duplicates were analyzed for
ammonia-nitrogen and nitrate + nitrite.

Surface Water

Eleven surface water samples were collected from Target Pond and two samples
were collected from Waterbury Lake. Four background samples were collected
from a nearby pond. Samples were analyzed for the short list metals and
chromium VI. Five samples were analyzed for all TAL chemicals and nine were
analyzed for ammonia-nitrogen and nitrate •+• nitrite.

Sediments

Twenty-four sediment samples were collected, twenty-one from Target Pond and
three from Waterbury Lake. In addition, four background sediment samples were
collected from a nearby pond. Samples were analyzed for the short list metals
and chromium VI. Five samples were analyzed for all TAL chemicals.

2.1.2 Phase II Data

Field Gas Chromatography (GC) analyses of soil and groundwater samples from
around the Hi-Mill plant were performed during the Phase II investigation.
The data generated by these analyses were used for screening purposes and were
not used for quantitative evaluations in the risk assessment. Only samples of
environmental media analyzed in accordance with CLP protocols are described
below.

Soil

Twelve subsurface (7.5 to 117 feet deep) soil samples were collected from soil
borings and monitoring wells and analyzed for TAL chemicals and TCL volatiles.

Groundwater

Thirty-four groundwater samples were collected from monitoring wells on and
near the Hi-Mill site and analyzed for TCL volatiles. Thirty of these samples
were analyzed for TAL dissolved metals, and six of these samples were also
analyzed for total metals.

Sediments

Four sediment samples from Target Pond and two from Waterbury Lake were
analyzed for all TAL chemicals except cyanide.

Surface Water

No surface water samples were collected for chemical analysis during Phase II
investigations.

2-4
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2.2 Data Quality Evaluation

During the RI investigations numerous environmental samples were analyzed by
field GC. Only data generated by laboratories following CL? or CLP-equivalent
protocols were used for quantitative evaluations in the risk assessment.
Field GC data were used only for qualitative assessment.

The data from both Phases were validated by Geraghty and Miller according to
guidance provided by USEPA (1988c, 1988d). Data were qualified either by the
laboratory or by the validator according to USEPA guidance, and data were used
in the RA as follows:

Data which were considered unreliable due to quality control problems were
qualified with an "R".and were not used in the risk assessment.

Chemicals which were analyzed for but were not detected were qualified with a
"U." The "U" qualifier represents the Contract Required Quantitation Limit
(CRQL) or Contract Required Detection Limit (CRDL) adjusted for any sample
matrix or preparation requirements for analysis. In addition, samples
associated with contaminated blanks were "U" qualified, if the concentration
in the sample was less than 10 times the blank concentration for common
laboratory contaminants (methylene chloride, acetone, 2-butanone), or less
than 5 times the blank concentration for other chemicals, in accordance with
USEPA (1991b) guidance. These values were used in the risk assessment as
nondetects.

Any detected value for an organic chemical which was detected at greater than
10 times or 5 times the concentration in the associated blank was qualified
with a "B." These values were used in the risk assessment as if they were
unqualified.

Any sample values with minor deviations from CLP requirements for holding
times, analytical spikes, duplicates or other quality control parameters were
considered estimated values and were coded with a "J." Sample values less
than the CRQL were also "J" qualified. These values were used in the risk
assessment as if they were unqualified, as recommended by USEPA (1989a).

Any detected value for an inorganic chemical reported as less than the CRDL
but greater than the Instrument Detection Limit (IDL) was qualified with a
"B." These values were used in the risk assessment as if they were
unqualified.

2.3 Selection of Chemicals of Potential Concern

Chemicals of potential concern are those chemicals that are included in the
risk assessment. It is assumed that all chemicals analyzed for are chemicals
of potential concern, unless they are eliminated for a specific reason. The
Hi-Mill monitoring data were evaluated to form the list of chemicals of
potential concern for characterizing risks at the site. During this
evaluation a number of chemicals were eliminated for various reasons (USEPA
1989a). The remaining chemicals are the chemicals of potential concern for
the Hi-Mill site. The approach used to identify the chemicals of potential
concern is described below.

2-5
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2.3.1 Chemicals Never Detected

Any chemical which was never detected in any medium sampled at Hi-Mill (i.e.,
qualified by a "U" in every sample) was eliminated from consideration as a
chemical of potential concern, since there is no evidence that the chemical is
present in these media. The chemicals eliminated because they were not
detected are listed in Table 2-1.

As indicated in Table 2-1, chromium VI was eliminated as a chemical of
potential concern. The two main valence states of chromium, Cr+^ and Cr"1"^,
are in dynamic equilibrium in the natural environment. Therefore, because
Cr+6 was not detected in surface water or sediments at a particular time does
not mean that chromium VI will never be present in these media. Furthermore,
total chromium was detected in all media and Cr was not specifically
analyzed for in groundwater or soil. Thus, total chromium, including both
Cr+3 and Cr+ , was retained as a chemical of potential concern.

Exclusion of a chemical because it was never detected introduces some
uncertainty into the risk assessment. This is especially true if the
analytical detection limit for the chemical was sufficiently high (i.e.,
insensitive) that a health risk might occur from chemicals present on-site at
environmental levels equal to or less than the detection limit. The
uncertainty introduced by exclusion of never-detected chemicals is discussed
in Section 6.2.

2.3.2 Beneficial Nutrients

A number of the inorganic chemicals detected on-site are naturally-occurring
components of the human body, and daily intakes of moderate levels of these
nutrients are considered beneficial or essential for good health (NRC 1989).
Chemicals in this group include calcium, copper, iron, magnesium, manganese,
potassium, selenium, sodium and zinc. In order to judge whether any of these
chemicals could be eliminated as chemicals of potential concern, a dose was
calculated that would result from ingestion of groundwater and soil, assuming
the same residential intake levels as detailed in Section 3. As shown in
Table 2-2, the calculated daily intake of each of these chemicals is within
the beneficial range of the Recommended Dietary Allowance (RDA) (NRC 1989).
Therefore, exposure to these chemicals from soil and groundwater at the site
is not expected to be of concern. Daily intakes were also compared to
available reference doses (RfDs) derived by USEPA (1992a; 1991e). The
comparison indicates that the intake of copper, manganese, selenium and zinc
is well below the toxic level. However, copper was detected in Target Pond
sediments at relatively high concentrations during Phase II sampling (Geraghty
and Miller 1992b), and exposure to copper in sediments could be of concern.
Therefore, copper was retained as a chemical of potential concern for the
Hi-Mill site.

2.3.3 Tentatively Identified Compounds

Several Tentatively Identified Compounds (TICs) were reported in samples from
Hi-Mill media. These included alkanes, organic acids and other organics
(Geraghty and Miller 1990) . These TICs were evaluated qualitatively as an
uncertainty in the risk assessment.

2-6
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TABLE 2-1 CHEMICALS NEVER DETECTED IN ANY MEDIUM AT HI-MILL

Chemical Name

Acenaphchene
Acenaphthylene
Aldrin
Alpha Chlordane
Alpha-BHC
Anthracene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
enzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzole acid
0<inzyl alcohol

a-BHC
j(2 -chloroethoxy)methane

Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bromoform
Bromomethane
Bromophenyl-phenylether, 4-
Butylbenzylphthalate
Carbon disulfide
rbon tetrachloride

v-nloro- 3 -methylphenol
Chloroaniline, 4-
Chloroethane
Chloroethyl vinyl ether, 2-
Chloromethane

Chemical Name

Chloronaphthalene, 2 -
Chlorophenol, 2-
Chlorophenyl-phenylether, 4-
Chromium (VI)
Chrysene
ODD, 4,4-
DDE, 4,4-
DDT, 4,4-
Delta-BHC
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dibromochloromethane
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichlorobenzidine, 3,3'-
Dichloroethane, 1,2-
Dichloroethene, 1,1-
Dichlorophenol, 2,4-
Dichloropropane, 1,2-
Dichloropropene, cis-1,3-
Dichloropropene, trans-1,3-
Dieldrln
DIethylphthalate
DimethyIphenol, 2,4-
Dimethylphthalate
Dinitro-2-methyIphenol, 4,6-
D ini tropheno1, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin ketone

Chemical Name

Fluoranthene
Fluorene
Gamma Chlordane
Gamma-BHC
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexanone, 2 -
Indeno(1,2,3 -cd)pyrene
Isophorone
Methoxychlor
Methylnaphthalene, 2-
MethyIphenol, 2-
MethyIphenol, 4-
N-NLtroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitroaniline, 2-
Nitroanillne, 3-
Nitroaniline, 4-
Nitrobenzene
Nitrophenol, 2-
Nitrophenol, 4-
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Styrene
Thallium
Toxaphene
Trichlorobenzene, 1,2,4-
Trichlorophenol, 2,4,5-
Trichlorophenol, 2,4,6-
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TABLE 2-2 EVALUATION OF CHEMICALS THAT ARE BENEFICIAL NUTRIENTS

3»alth Crit«n»

Chemical

Calcium

Copper

Iron

Magnesium

Manganese

Potassium

Selenium

Sodium

Zinc

Cane . in

39,000

280

21,000

11.000

»70

1,400

-(«)

3*9

81

DI from
Soil"»>

4.68

Q. 0336

2.52

1.32

0.0364

0.168

0

0.04-188

0.00972

Cone . in
Water-0!

240

0.042

3.9

150

0.69

4.6

0.0011

140

0.095

01 from

480

0.084

7.8

300

1.38

9.2

0 . 0022

280

0.19

Total DI
m«/day

485

0.118

10.3

301

1.4

9

0.0022

280

0.200

RDA^*',
am/day

1,200

3

30

400

5

2,000

0.075

500

19

R£DU). Ratio
mt/day (DI/RDA)

0.40

2.6 0.04

0.34

0.73

7 0.29

0.00

0.4 0.03

0.36

14 0.01

Ratio
(DI/RfP)

--

0.045

--

--

0.21

—

0.0055

--

0.014

(a) Upper 95th Confidence Limit of th* arithmetic mean of all surface and aubiurfaca soil samples (ing/kg).
(b) Ajmuaed ingestion of 120 og (1.2E-04 kg) soil/day.

'Ipper 95th Confidence Limit of the arithmetic mean of all groundwater samples (mg/L).
>*um«d ingestion of 2 L/day.
•commended Dietary Allowence (NRC 1989).

(t; Reference dose from USIPA (1992a) or USEPA (1991e), assuming a 70-kg body weight,
(g) Chemical not detected in this medium.
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2.3.4 Comuarison to Background

Some of the chemicals detected on-site occur naturally in soil, water and
sediments and may not be related to site activities. However, these chemicals
were not eliminated as chemicals of potential concern since some of them could
contribute to the overall risk from the site. An analysis of the contribution
of background chemicals to the total risk is presented in Section 5.3. A
summary of the concentrations of chemicals in background samples is presented
in Appendix 6.

2.3.5 Comparison to Blanks

Blank comparisons were made by Geraghty and Miller (1990; 1992a) as described
in Section 2.2. These comparisons were incorporated into the database by Life
Systems. Any samples which were associated with contaminated blanks were
appropriately "U" qualified in accordance with USEPA (1988c, 1991b) guidance.
Thus, common laboratory contaminants were retained as contaminants of
potential concern only if the concentration in one or more samples exceeded
ten times the concentration in any associated blank. Other contaminants which
were detected in both samples and blanks were retained only if the
concentration in one or more samples was greater than five times the
concentration in any associated blank. Many samples were "U" qualified, but
no chemicals were eliminated from the risk assessment as a result of this
analysis.

2.3.6 Frequency of Detection

A number of chemicals were detected only once or twice out of all the on-site
samples that were analyzed. These infrequently detected chemicals may be
artifacts in the data due to sampling, analytical, or other problems, or they
may be present on-site at very low levels that can be detected only
infrequently. Some of these chemicals may have been used at or near the site
and may be associated with site activities. In view of this, a conservative
approach was adopted and these chemicals were retained as chemicals of
potential concern. Uncertainties due to including these chemicals in the
quantitative risk assessment are addressed in Section 6.3.

2.3.7 List of Chemicals of Potential Concern

After excluding chemicals never detected and beneficial nutrients,
38 chemicals remained as chemicals of potential concern. A summary of the
analytical data on these chemicals is presented in Table 2-3, including
frequency of detection and range of concentrations in surface soil, subsurface
soil, groundwater, surface water and sediment. The risk assessment is focused
on these contaminants.

2-9



TABLE 2-3 SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT THE HI-MILL SITE

_________Cheretcel Name
Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Laad
Mercury
Nickel
Silver
Vanadium
Cyanide
Aanonla-N
Nittat* t Nltrlta
Volatile*
Acatona
Bromodlchloromethana
Butanona, 2-
Chlorobanzana
Chloroform
Dichloroethane.l,1-
Dlchloroathana,1,2-(total)
Ethylbanzana
Methyl-2-pentanone,4-
Methylane chloride
Tetrachloroathana.1.1.2.2-
Tatrachloroathana
Toluene
Trichloroethane.1.
Trlchloroathana,1
Tclchloroathane
Vinyl acetate
Vinyl chloridu
Xylenes(total)
Semivolatile*
BU(2-ethylhexyl)phthalate
Di-n-butylphthalate

.1.1-
1.2-

Surface Soil
Freq. of
Pjtaction

Hill

79
1
8
7
6
7

79
6

69
8
0

77
0
7
0

0
0
0
0
0
0
0
0
0
0
0
0
1
1
0

11
0
0
0

Total

79

79
8

79
8
a

78
79
8
8

N A < » >
HA

14
14
14
14
14
1*
14
14
14
14
14
14
14
14
14
14
14
14
14

NA
NA

Rente
Det»ct».
Hin.

2 1E«03
1.7Et01
3 2E+00
3.0E»01
3.4E-01
8.0E-01
4 . 5E«00
4 . BE+00
2 3E»00
l.SE+01

5.0E»00

1.6E+01

1.4E J 01
2.0E-03

2 .0E 03

of
mS/kK

Milt.

2.7E+04
1.7E+01
1.4E*01
1.3E»02
1.2E+00
l. lEtOl
4.4Et03
l.iEtOl
5.0E+03
6.0Et01

S.OEtOl

5.2E*01

1.4E-01
2.0E-03

4 .3E-02

Range of
Umlti

Mln.

1 3E»01

1.1E+02
2.9E-01
6.3E-01

4 5E100
2 3E+00

l .OE-01
2.8Et01
1 . OEtOO
2.0E»01
6.4E-01

1. IE-02
5.0E-03
1. IE-02
5.0E-03
5.0E-03
5.0E-03
5.0E-03
5 OE-03
1 IE-02
6. 'OE-03
5. OE-03
5. OE-03
6. OE-03
5. OE-03
5. OE-03
6 OE-03
1. IE-02
1. IE-02
5. OE-03

Detection
M/kc.

M".

1 3E+02

1.1E+02
2. IE tOO
6.3E-01

3 .SE«01
3.6E+00

8.6E-01
2.8Et01
2.3E»01
2 OEtOl
6.3E+00

1.4E-01
6. OE-03
1.2E-02
6. OE-03
6. OE-03
6. OE-03
3.6E-02
6. OE-03
1 2E-02
1.4E-02
4. OE-03
6. OE-03
9. OE-03
6. OE-03
6. OE-03
6. OE-03
1.2E-02
1.2E-02
6 OE 03

Freq. of
Detection

Subsurface Soil
Range of
Detects, rog/kg

Hits Total Mtn.

106
1
6
6
5
5

106
6
91
6
1

106
3
6
0

2
0
0
3
0
0

12
2
1
1
1
2
9
4
1

31
0
0
3

2
1

106
6
6
6
6
6

106
6

106
6
7

106
106
6
6

NA
NA

48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
49

3
3

7E*03
7E»00
3E+00
5E<00
7E-01

5.9E-01
6E+00
2E+00
4EtOO
2EtOO
.OE-02
.9E+00
2E»00

9.4E+00

1.4E-02

2.5E-03

OE-03
OE-03
OE-03
IE-03
8E-03
8E-02
2E-03
OE-03
8E-03
OE-03

2 . O E - 0 3

2 . I E - 0 1
1 .2E-01

7E+04
7EtOO
2E»00
4E«02

8.6E-01
1.3EtOO
1 6E*03
1.2Et01
4 4E+03
2.3E«01
9 OE-02
4 2E+01
1 3Et01
3.6E+01

2 .4E-02

1.4E-02

1.3E-01
2.5E-03
5 OE-03
5 . I E - 0 3
2 .8E-03
2 .3E-01
3 . 7 E - 0 2
1 . I E - 0 2
2.8E-03
6 lEtOO

2.OE-03

2.9E-01
1.2E-01

Range of Detection
Limits, mit/kit

Hin. Max.

1.2Et01

1.2E-01
5.0E-01

5.5E-03
3.OE-03
3.5E-03
3.OE-03
3.OE-03
3.0E 03
3.OE-03
3.OE-03
5.5E-03
3.OE-03
3.OE-03
3.0E 03
3.OE-03
3.OE-03
3 OE-03
3.OE-03
5.5E-03
5.5E-03
2.OE-03

3.9E-01
3.9E-01

3Et01

1.2E-01
5.0E-01

2.2E+00 2.6EtOO

4.5E 02 1.3E-01

9.4E-01 2.9E*00

3.0E-01 6.4E-01

1.5E-01
3 IE-02
6.2E-02
3 IE-02
3.IE 02
3 IE 02
3.IE 02
3 IE-02
6 2E-02
4 6E-02
3 IE-02
6 9E-03
3 IE-02
3 IE 02
3 IE-02
6.3E 03
6.2E 02
6 2E 02
3.IE 02

3.9E-01
4.3E 01

C U I l L l l l U M d

(a) NA - Chemical not analyzed for in this medium.
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Table 2-3 - continued

ro

_____Chemical Kama_______
Inornanlca
AluaUnun
Antlowny
Araanlc
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
L.ad
Mercury
Nickel
Silvar
Vanadium
Cyanid*
A-nonU-N
Hltrata * Nitrite
Volattlea
Acetone
Bromodlchloromathana
Butanona, 2-
Chlorobanzana
Chloroform
Dichloroethane, 1,1-
Dlchloroathana, 1,2- (total)
Ethylbanzana
Methyl-2-pantanone. 4-
Mathylena chlorlda
Tetrachloroethane. 1,1.2,2-
Tetrachloroathen*
Toluene
Trichloroethane, 1,1,1-
TrlchlocoaLh.ua, 1,1,2
TrIchloroathana
Vinyl acatata
Vinyl chloride
Xylene* (total)
Semtvolatllea
Bls(2-ethylhexyl)phthalate
Dl-n-butylphthalata

Fraq
Surface Mater

. of Rang* of
Detection Detect! . mg/I.

Hltl

1
0
0
0
0
0
2
0
0
2
0
5
3
0
0

0

Total Mtn. H«»

9 5.4E»00 5.4E+00
3
3
3
3
3
9 6.4E-03 1.4E-02
3
»
3 3. IE-03 4.3E-03
3
9 1.4E-01 3.0E-01
9 6.8E-03 1. IE-02
3
*

NA
2

NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

Sediment
Range of

Mmita
Htn.

4.3E-02
2.6E-02
1.5E-03
2. IE-02
S.OE-0*
l.OE-03
3.5E-03
7.0E-03
5.0E-03
2.0E-03
l.OE-04
5.5E-03
4.5E-03
4.0E-03
l.OE-02

2.5E-02

Datactlon
. nm/L

Man.

8.5E-02
5. IE-02
3.0E-03
4.2E-02
l.OE-03
2.0E.-03
2.9E-02
1.4E-02
1.3E-02
2.0E-03
2.0E-0*
1.2E-01
9.0E-03
8.0E-03
l.OE-02

5.0E-02

Fraq . of
Pttiction

Hlta

25
0
9
9
4
4

24
6
23
9
1

24
2
a
0

Iota!

25
9
9
9
9
9

25
9
25
9
9
25
25
9
3

NA
HA

NA
NA
HA
NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

Range
Detect!.

Htr,.

l.<iEt03

1.2E+00
4.6E101
6 7E-01
1 SEtOO
1.7E*01
5.5E+00
6.4E+00
1 1E101
7.3E-01
7.3E100
4.8E»00
1.5E+01

of
md/k*
H«S_.

3.4E*04

9.5EtOO
2 7E+02
1 9E»00
6 OE+00
2 4E+03
1 2E+01
1.7Et04
1.4E402
7.3E-01
4 2E*01
9.6EtOO
4.4E+01

Range of Detection
Llmlti . mg/kft

ttilU Pax,

6.3EtOO 6 2tt01

/.;E-OI j 3Etoo
3.1E+00 1 3Et01
7.3E+00 7.3E+00
8 2E+00 1 3E+01
2 6E*00 1 OEtOl

5.3E-02 1 6EtOO
2.2E+01 2.2E+01
l.lEtOO l.SEtOl
1.3E«01 1 3E+01
3. IE-01 9.6E-01

t
continued



Tabla 2-3 - continued

N>I

_____Chamtcal Name_______
Inor«anlci
Aluminum
Antimony
Arianlc
Barium
Beryllium
Cadmium
Chromium
Cobalt
Coppar
Laad
Marcury
Hlckel
Silvar
Vanadium
Cyanida
Aantonia-N
Nitrata + Nltrita
Volatile*
Acatona
Bromodlchlorometliana
Butanona, 2-
Chlorobanzana
Chloroform
Dlchloroathana, 1.1-
Dlchloroathana, 1.2- (total)
Ethylbanzana
Mathyl-2-pantanona, 4-
Mathylana chlorlda
Tatrachloroathana, 1,1.2,2-
Tatrachloroathana
Toluana
Trichloroethane, 1.1,1-
Trichloroathana. 1.1,2-
Trlchloroathana
Vinyl acatata
Vinyl chloride
Xylanea(total)
Semivolatilaa
Bi((2-athylhairyl)phthalata
Dl-n-butylphthalata

Groundwatar
Fraq of
Datactlon
Hit*

14
1
3
10
1
0
9
3
11
2
2
25
1
4
1

17
13

7
1
1
0
1
1
12
0
1
0
0
0
2
2
0
12
1
3
1

0
1

Total

6B
13
15
13
13
15
68
15
68
15
15
68
68
15
7

24
24

56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
47
56
56

3
3

Rant*
D»tact«

Mtn.

5.9E-02
4.4E-02
4.2E-03
2.2E-02
l.OE-03

5.BE-03
7.3E-03
5.2E-03
2.5E-03
2.0E-04
l.OE-02
1.5E-02
7.9E-03
3.7E-02
5.0E-02
5.0E-02

2.0E-03
1 OE-03
2.BE-02

2. OE-03
2. OE-03
2. OE-03

l.OE-03

2. OE-03
l.OE-03

2. OE-03
l.OE-02
3.5E-03
3. OE-03

6.5E-03

of
aw/t.
H«».

2.3E+02
4.4E-02
l.OE-02
8.7E-02
l.OE-03

.5.5E-01
2.3E-02
7.5E-01
1. IE-02
3 6E-04
6.7E-01
1.5E-02
2.2E-02
3.7E-02
2.2E+00
1.6E+01

5.8E-02
l.OE-03
2.8E-02

2. OE-03
2 OE-03
1.4EtOO

l.OE-03

3. OE-03
l.OE-01

6.7E+00
l.OE-02
6.BE-02
3. OE-03

6.5E-03

Rang* of
Limit!

Mln.

2 8E-02
2.2E-02
3.0E-04
2.3E-02
3.0E-04
l.OE-03
3. IE-03
2. OE-03
2.4E-03
7.0E-04
l.OE-04
5.5E-03
3.3E-03
2.5E-03
5. OE-03
5.0E-02
5.0E-02

5. OE-03
2.5E-03
5. OE-03
2.5E-03
2.5E-03
2.5E-03
2.5E-03
2.5E-03
5. OE-03
5. OE-03
2.5E-03
2.5E-03
2.5E-03
2.5E-03
2.5E-03
2.5E-03
5. OE-03
5. OE-03
2.5E-03

5. OE-03
l.OE-02

Datactlon
. u/L

H"*.
1. IE-01
5.6E-02
3. OE-03
4.2E-02
2. OE-03
4. OE-03
3.0E-02
1.4E-02
3.4E-02
3.2E-03
2.0E-04
.9E-02
.OE-02
.'OE-03
.OE-02
.OE-02
.OE-02

.OE-01

.OE-01

.OE-01

.OE-01

.OE-01

.OE-01
l.OE-02
5. OE-01
5. OE-01
5. OE-01
5. OE-01
5. OE-01
3. OE-01
5. OE-02
5. OE-01
l.OE-02
5. OE-01
5. OE-01
5. OE-01

l.OE-02
l.OE-02 I
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3.0 EXPOSURE ASSESSMENT

Exposure is defined as contact between a human and a chemical in the
environment. The amount of contact (the intake) depends upon the level of
chemical in the environment and the extent of contact between humans and the
contaminated environmental media (air, soil, water, etc.). This section
describes the circumstances under which humans may be exposed to chemicals of
potential concern at this site, and provides quantitative estimates of intakes
for the most important pathways.

3.1 Characteristics of the Exposure Setting

Details of the Hi-Mill site have been provided in the RI report (Geraghty and
Miller 1992a). Some of this information is directly applicable in describing
human exposure to the contaminants of potential concern and is summarized
below.

3.1.1 Climate and Meteorology

Highland Township has the warm summers and cold winters characteristic of
lower Michigan. Based on climatological data for 1987 through 1990, the
annual average temperature is about 50 F. February is usually the coldest
month (average temperature about 25 F) and July the warmest (average
temperature about 75 F). The annual precipitation averages about 33 inches.

3.1.2 Surface Water and Groundwater

Target Pond (sometimes referred to as Target Wetland or Marsh), Waterbury Lake
and the North Arm of Waterbury Lake are the surface water bodies closest to
the Hi-Mill facility. Target Pond is an area of about 8 to 10 acres just east
of the site with a maximum depth of about four feet. Waterbury Lake occupies
about 35 to 40 acres approximately 1,000 feet south of the site. The North
Arm of Waterbury Lake, just southwest of the site, is isolated from the main
body of the Lake.

A hydrogeologic survey has identified three groundwater flow regimes, a
shallow perched aquifer, an intermediate aquifer and a deep aquifer. There
does not appear to be communication between the shallow and intermediate
aquifers, but this information has not yet been confirmed. Flow in the
shallow perched aquifer appears to be radial from the Hi-Mill facility with a
preferential flow to the west-southwest. Flow direction is to the west in the
intermediate aquifer and southeast in the deep aquifer.

3.1.3 Vegetation

The Hi-Mill building and paved parking areas occupy most of the site. The
remainder of the property is almost completely vegetated. Highland Road
(Highway M-59) borders the site to the northwest. All other areas surrounding
the site are either buildings, water bodies or almost completely vegetated.

3.1.4 Land Use

The site is located in a rural/suburban area about 20 miles from Pontiac,
Michigan. Current land use in the immediate vicinity of the site is
industrial, residential and recreational. An industrial facility, Numatics,
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Inc., is located about 1,000 feet northeast of the site. The Highland State
Recreational Area occupies the remaining surrounding land not occupied by
residences or the highway.

3.2 Potentially Exposed Populations

Current Site Conditions

Under current site conditions, there are workers at the Hi-Mill plant, but no
on-site residents. The closest residences to the site are about 1,000 feet
east along Waterbury Road and 2,100 feet southwest along Highway M-59.
Residents might be exposed to site contaminants in surface water or sediments
off site, but these exposures are expected to be brief and sporadic.
Groundwater wells used for drinking water by the nearby residents have been
sampled by the Michigan Department of Public Health (MDPH) and found not to be
contaminated (Techna Corporation 1990). Hunters and other visitors to the
Michigan State Recreation Area may come into contact with site contaminants in
surface water or sediments near the site, but these exposures are also
expected to be brief and sporadic. Therefore, the on-site worker is the most
likely exposed individual under current conditions.

Future Site Conditions

In the future, it is possible the site might remain an industrial facility or
be developed for residential use. While continued industrial use is likely,
based on current zoning in the area, the current residences nearby on
Waterbury Road and Highland Road (Highway M-59) and discussion with Highland
township personnel, residential development of the site is a reasonable
possibility. Therefore, this assessment evaluates a future hypothetical
on-site resident.

3.3 Exposure Pathway Analysis

An exposure pathway describes the movement of a chemical from a source to the
point where an individual comes in contact with that chemical. A complete
exposure pathway consists of the following:

• A source and mechanism of chemical release
• A transport medium
• A point of potential human contact with the contaminated medium
• An exposure route at the contact point
• A potentially exposed population

If a pathway is not complete there is no exposure and risk cannot be
characterized. The information gathered by Techna, Geraghty and Miller, SEC
Oonohue and Life Systems personnel for the Hi-Mill site was evaluated to
determine which pathways are complete. Figure 3-1 presents a conceptual site
model which shows how contaminants at the Hi-Mill site might come into contact
with the populations described above. The pathways, and the likely
significance of each, are evaluated below.

3-2
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3.3.1 Contaminant Fate and Transport

Contaminant migration may occur from movement of leachate or particulate
matter from surface or subsurface soil into groundwater. Contaminants in
groundwater may be discharged into the surface water of Target Pond and may
partition to the sediments. Contaminants may enter the surface water through
runoff from surface soil. Particulates in surface water may settle to the
sediments and adsorbed contaminants on sediments may redistribute to the water
column. Resuspension of sediments may also occur. Volatilization of organic
contaminants may occur from soil and water.

The extent to which the contaminants of potential concern for the Hi-Mill site
migrate and partition among these media is determined by their
physical/chemical properties and the properties of the media. For example,
inorganics may partition between soil and water to varying degrees, depending
on the solubility of the contaminant, the other ions present, the pH,
oxidation-reduction conditions and temperature of the water and the tendency
of the contaminant to form complexes with organic or inorganic ligands.

The organic contaminants of concern are mainly volatiles, which are likely to
partition from soil to water and to the atmosphere. These contaminants are
also likely to migrate in the groundwater, rather than adsorbing to soil,
based on adsorption coefficients (Koc) ranging from about 20 to 2,000
(Ney 1990).

3.3.2 Exposure to. Con̂ j'm.i.nants in Soil

All humans ingest small amounts of soil each day. This is believed to be
mainly through hand-to-mouth activity, so small children gene-rally ingest
more soil than older children or adults. Exposure probably occurs both
indoors (from intake of house dust) and outdoors (while playing, gardening,
doing yard work, etc.). This pathway is often an important source of
exposure.

Hypothetical future on-site residents are likely to come into contact with on-
site soils during the activities described above. It is assumed that the
asphalt pavement covering the parking lots is removed during residential
construction and that contact with all on-site soil is possible. Therefore,
this pathway has been selected for quantification.

Current workers at the Hi-Mill plant can be exposed to on-site soil while
eating or engaging in recreational activities in the area behind the Hi-Mill
building during the lunch period. Picnic tables present in this area are
evidence that this type of activity occurs. Workers at the plant work mainly
indoors, with the exception of loading and unloading, which occurs on a paved
area. The dust in the plant is more likely to be soil from the adjacent
highway and the paved parking lot, rather than from the mainly vegetated area
behind the building. Therefore, soil ingestion by workers, based on outdoor
activities during the lunch period, represents the greatest exposure and was
selected for quantification.

Although dermal exposure to soil undoubtedly occurs, this pathway was not
selected for quantitative evaluation because appropriate values for some
parameters required to quantify dermal exposures to most chemicals are not
available at this time (USEPA 1992b). Most of the chemicals of potential
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concern at this site are metals and volatile organics. For metals, the dermal
absorption from soil is estimated to be very low, but dermal absorption of
volatile organics could be more significant. Nevertheless, reliable values
for absorption factors for these chemicals are not currently available. The
uncertainty associated with not quantifying this pathway is addressed in
Section 6.1.

Exposure to soil is usually restricted to surface soil (0 to 1 foot) .
However, subsurface soil may be brought to the surface during the construction
of building foundations, installation of utility lines, etc. Therefore, it is
assumed that current workers are exposed only to surface soils in exposed
(unpaved) areas, but hypothetical future residents are assumed to be exposed
to subsurface soils (1.5 to 12 feet deep).

3.3.3 Exposure to Cô ^̂ ĵnants in Groundwater

Contaminants in soil can be transported downward to groundwater by
infiltration of rain or snowmelt, and contaminated soil can serve as a
continuing source of groundwater contamination. Contamination of the shallow
aquifer is expected to be of greatest concern. This is supported by
monitoring data which indicate contamination is higher in the shallow aquifer
than in the intermediate aquifer (Techna Corporation 1990; Geraghty and Miller
1992a).

Under current conditions there are no known populations that use the shallow
groundwater near the site either for drinking or any other uses (Techna
Corporation 1990). According to information provided by Hi-Mill, the well
currently used for drinking and process water at the site is screened at about
100 feet and has been in use for about one and one-half years. This well has
been sampled by the MDPH and has not been found to be contaminated^ a) . Thus,
it is unlikely that current workers are exposed to contaminated groundwater on
the site. Therefore, this exposure pathway is not complete and was not
quantified.

However, in the future, it is unlikely, but possible, that hypothetical on-
site residents might install shallow wells for drinking water and/or other
indoor uses (toilets; bathing, laundry, etc.). Although an MDPH regulation
prohibits screening a drinking water well less than 25 feet below ground level
without written permission from a Health Officer (MDPH 1979), it is not
unreasonable to assume that such groundwater use might occur if the regulation
were changed or ignored.

Pathways of exposure to contaminants in groundwater used for household
purposes include not only ingestion, but also dermal contact (while showering
or bathing) and inhalation of volatile chemicals released from water into
indoor air. All three pathways were selected for quantification for the
future on- site residential scenario.

3.3.4 Exposure to Contain jna.nts in Surface Water and Sediments

Contaminants in site soil could lead to contamination of surface water and
sediments in nearby surface water bodies (Target Pond and Waterbury Lake) by
the transport mechanisms described previously. Monitoring data indicates that

(a) Personal communication with Lois Graham, MDPH, 07/06/92.
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some inorganic, concaminancs (chromium, copper) were detecced in Targec Pond
sedimencs above background values (Geraghcy and Miller 1992b). Currenc human
exposures Co chese media are expecced Co be brief and sporadic. Ic is
unlikely thac currenc workers on Che sice would be exposed Co chese areas.
Currenc off-sice residencs or visicors mighc come Co Targec Pond occasionally,
buc ic seems unlikely, since che Pond is surrounded by high caccails, making
direcc exposure difficulc. Therefore, currenc human exposure co surface wacer
and sedimencs was noc quancified.

Future residencs, parcicularly youngsters, are more likely co parcicipace in
recreacional accivicies in and around che Pond, chereby being exposed co che
surface wacer and sedimencs. If ic is assumed chac che area surrounding
Targec Pond is cleared during residential developmenc of che sice, youngscers
could chen swim and play in che wacer during che summer monchs. Therefore,
incidencal ingescion of surface wacer and sedimencs and dermal exposure co
surface wacer were selecced for quantificacion for future residential
youngscers. Dermal exposure co sediments was noc quantified, for che same
reason detailed in Section 3.3.2

It is possible chac humans could be exposed to contaminants in surface water
by ingesting fish caught in Target Pond. However, no fish currently inhabic
che Pond (Geraghcy and Miller 1992b). Although che Pond mighc be scocked in
che fucure, there is noc likely co be any significanc exposure co humans by
this rouce, since che chemicals detected in surface water do not tend to
bioconcentrate in fish. Bioconcentration factors (BCFs) range from 16 for
chromium to 150 for silver (USEPA 1987).

3.3.5 Exposure to Contaminants in Air

On-site contaminants in soil can be released to air either in particulate or
gaseous form. Inorganic contaminants of potential concern tend to remain
bound to soil particles, and wind or mechanical erosion of soil surfaces could
release particles into the air resulting in possible inhalation exposures.
However, under current conditions, the sice is eicher paved or almosc
complecely vegetated. Should the property be developed for residential use,
it is assumed that following construction of a home, the area would also be
eicher paved or mostly vegetated. Therefore, particulate emissions to air are
considered sufficiently minor that this pathway was not quantitatively
evaluated.

Volatile emissions to air are inhibited by paving, but not by vegetation. The
areas of maximum detected soil contamination are currently paved and workers
are exposed outdoors for relatively brief periods. Therefore, inhalation
exposures to current workers were not quantified. However, should the paving
be removed during fucure residential development, emissions of VOCs could be
increased. It is possible that volatile contaminants might then be released
to air in sufficient quantity to cause concern. Therefore, chis pathway was
quantified for the hypothetical future residential scenario.

Inhalation exposures to contaminants in indoor air from groundwater are
addressed in section 3.3.3

3-6



JttfcSystems, ]nc.

3.3.6 Exposure to Contaminants in Homegrown Vegetables

Humans can be indirectly exposed to soil contamination via ingestion of garden
vegetables grown in contaminated soil. Since future residential use of the
site is reasonable, this pathway could be a source of exposure for a
hypothetical future resident who plants a vegetable garden. Although no plant
material was analyzed for chemicals of potential concern, chemical-specific
uptake of contaminants into vegetables can be estimated, and this pathway was
quantified for hypothetical future residents.

3.3.7 qnmmflfv of Pathways Selected for

Table 3-1 summarizes the human exposure pathways at this site that were
evaluated quantitatively.

3 .4 Quantification of Exposure

The quantification of the magnitude, duration and frequency of the selected
exposure scenarios allows the calculation of an average daily intake of the
chemicals of potential concern. The intake is an approximation of exposure
expressed in terms of the contaminant mass at the body exchange boundary per
unit body weight per day (mg/kg-day). To calculate intakes, the following
general equation is used:

DI - C • HIF CD

where:

DI - Average dally intake of the chemical (mg/kg-day).
C - Average concentration of the chemical at the exposure point (e.g.,

mg chemical/unit environmental medium).
HIF - Human Intake Factor (units of environmental medium/kg-day) .

Variability among individuals leads to a wide distribution of intake values.
The variables in this equation are chosen so that estimates of two points on
the distribution are calculated for each pathway: Average (AVG), which is
about the 50th percentile, and Reasonable Maximum Exposure (RME) which is
about the 95th percentile (USEPA 1989a).

These calculations are accomplished in two steps: (1) the calculation of
concentration values (EPCs) and (2) the calculation of HIFs. The calculations
for the pathways selected for evaluation at Hi-Mill are described in the
following sections.

3.4.1 Calculation of Exposure Point Concentrations

An EPC is the arithmetic mean concentration of a chemical in a medium,
averaged over the area over which exposure is expected to occur. Because of
the uncertainty associated with estimating the true EPC from a limited number
of samples, a. degree of conservatism is needed in calculating EPCs (USEPA
1989a) . This conservatism is provided by using the upper 95th confidence
limit of the arithmetic mean, or the maximum detected value when the number of
samples is so small that the upper 95th confidence limit exceeds the maximum
detected value. Since it is not known whether the monitoring data are
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TABLE 3-1 EXPOSURE PATHWAYS QUANTIFIED FOR THE HI-MILL SITE

Population
Current

Worker

Exposure Point Exposure

Hi-Mill Site Soil
(behind building)

Exposure Route

Ingestion

Future

On-Site
Resident
Adult/Child

Home

Backyard

Groundwater

Indoor Air

Soil
Ambient Air
Vegetables

Ingestion
Dermal
Inhalation

Ingestion
Inhalation
Ingestion

On-Site
Resident
Youngster

Target Pond Surface Water

Sediment

Ingestion
Dermal
Ingestion
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normally or lognormally distributed, the more conservative approach was
adopted, and this calculation assumes that the monitoring data at this site
are normally distributed.

Calculation of EPCs involves (1) selecting exposure points and (2) analyzing
available sampling data to estimate the mean concentration of each chemical at
each exposure point. These two steps are described in the remainder of this
section.

Selection of Exposure Points

Exposure points were selected on the basis of areas at which human contact
activities would be likely to occur. The samples selected for calculation of
each EPC are listed in Table 3-2 and the selections are explained below. The
locations of these samples are identified in Figures 2-1 and 2-2. Detailed
calculations for all EPCs are presented in Appendix 1.

Groundwater

There is no documented current use of groundwater from the shallow aquifer.
All wells currently being used for drinking water, both on-site and off-site,
are screened in the intermediate or deep aquifer (Techna 1990; Geraghty and
Miller 1992a). The exposure point selected for a hypothetical future
residential scenario assumes that a residence may be constructed on the site
and a drinking water well which is screened in the shallow aquifer is dug
adjacent to the residence. Three monitoring wells located near the center of
the contaminant plume on-site which were screened in the shallow aquifer were
used to calculate the groundwater EPC, in accordance with USEPA (1991d)
guidance.

The USEPA (1989a) recommends using total, rather than dissolved, metal
analysis values for calculating EPCs for ingestion of drinking water. Since
only one total analysis was available for the shallow wells selected, the EPCs
were calculated using the dissolved metal concentrations. The uncertainty
introduced by the use of dissolved metal analytical results, rather than
total, is addressed in Section 6.3

Indoor Air

Humans may be exposed to volatile chemicals released to indoor air from
household water used for showers, sinks, washing machines, toilets, and other
household uses. The magnitude of human exposures via the in-house inhalation
route is a complex function of showering and bathing habits, water
temperature, shower flow rate, whole-house water usage, the size and
characteristics of the bathroom, laundry and whole house, time spent in each
room and the physical/chemical properties of the contaminants (e.g., Henry's
Law constant). Since site-specific data are not available to support a.
detailed evaluation of inhalation exposure to volatiles, an air/water
concentration ratio of 0.5 was used to estimate the EPCs in indoor air, as
suggested in USEPA (1991c).

There is no clear cut-off between chemicals that are sufficiently volatile to
be evaluated using this approach and those that are not. The USEPA (1991c)
suggests that, for screening level purposes, chemicals with a Henry's Law
Constant greater than IE-05 atm-m^/mol and a molecular weight less than 200
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TABLE 3-2 SUMMARY OF SAMPLES USED TO CALCULATE
EXPOSURE POINT CONCENTRATIONS

Exposure
Point

On-sice,
Behind Hi-Mill
Building

Medium

Surface Soil

On-site,
Building and
Parking Lot
Area

Subsurface
Soil

Target Pond

Groundwater

Surface Water

Sediment

______Samples Used in EPC Calculation_____

Al-0, A2-0, A3-0, A4-0, Bl-0, B2-0, B3-0, B4-0,
B5-0, Cl-0, C2-0, C3-0, C4-0, C5-0, D2-0, D3-0,
D4-0, D5-0, D6-0, E2-0, E3-0, E4-0, E5-0, E6-0,
E7-0, F3-0, F4-0, F5-0, F6-0, F7-0, F8-0, G3-0,
G3/H4-0, G4-0, G5-0, G6-0, G7-0, G8-0, H3-0,
H3/I3-0, H4-0, H4/I5-0, H5-0, H6-0, H7-0, H8-0,
15-0, 16-0, 18-0, J5-0, J6-0, J7-0, K3-0, K4-0,
K5-0, K6-0, L3-0, L4-0, L5-0, M3-0, M4-0

RS01-2
RS34-3
ST01-3
WV01-1,
XW12-1
YX12-1,

RS01-3, RS12-3, RS23-1, RS23-3, RS34-2,
SB1-7.5, SB2-7.5, SB3-7.5, SB4-7.5,

ST23-2, ST23-3ST12-3
WV01-2
XW12-2
YX12-2

WV01-3
XW12-3
YX12-3,

Zn2-l, ZY12-2, ZY12-3

XW01-1,
YX01-1,
ZY01-1,

ST34-2, ST34-3,
XW01-2
YX01-2
ZY01-2,

XW01-3,
YX01-3,
ZY01-3,

SW-1, SW-3, SW-5, SW1, SW3, SW5

TP1, TP2, TP4, TP7, TP9, TP10, TP11

TP1-0, TP2-0, TP3-0, TP4, TP4-0, TP4-1, TP5-0,
TP6-0, TP6-1, TP7-0, TP7-1, TP8, TP8-0, TP8-1,
TP9-0, TP10-0, TP11-0, TP11-1, TP12-0, TP13,
TP14
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should be included. All the VOCs detected in groundwater at Hi-Mill
(Table 2-3) meet these criteria and inhalation exposure to these chemicals was
evaluated for future residents as described above.

Soil

The available data indicate that concentrations of the organic contaminants of
potential concern in soil are not uniform across the site, either horizontally
or vertically. The soil samples collected from beneath the paved parking
lots were analyzed for VOCs, and trichloroethene (TCE) was detected at
approximately the same frequency in surface and subsurface soils, but the
average concentration was higher in subsurface soil. 1,2-Dichloroethene
(1,2-DCE), a degradation product of TCE, was detected only in subsurface
soils. During the Phase II sampling, no surface soil samples were collected.
TCE was detected in seven subsurface samples analyzed for VOCs.

For the current worker the EPCs were calculated based on exposure to all
surface soil in the area behind the Hi-Mill building. The hypothetical future
resident is assumed to be exposed to subsurface soil in the area under the
current parking lots which was brought to the surface during construction
activities. Those EPCs were calculated using all subsurface soil samples in
that area to a depth of about 12 feet.

Garden Vegetables

The concentration of contaminants in garden vegetables grown in contaminated
soil can be calculated from the concentration in soil as follows:

Cv * CS'BCFV (2)

where:

Cy - Concentration of contaminant in vegetables (mg/kg)
Cs - Concentration of contaminant in soil (mg/kg)

BCFV - Bioconcentration factor for vegetables (unitless)

The value of BCF is a chemical-specific and plant-specific term. For the
purposes of this assessment, plants were divided into three categories:
(1) leafy vegetables (lettuce, cabbage, etc.); (2) root vegetables (carrots,
radishes, potatoes, etc.); and (3) garden fruits (tomatoes, corn, etc.).

For inorganic ions, BCF values for leafy vegetables and for root
vegetables/garden fruits are given in Baes et al. (1984).

For organic chemicals, BCF values for leafy vegetables are calculated from the
following equation (Travis and Arms 1988):

log(BCFIv) = 1.588 - 0.578«log(JCow.) (3)

Thus,
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For root vegetables and garden fruits, BCF values are derived as follows:

BCFrv - BCFgf -

where :

RCF - Root concentration factor (unitless)
Koc - Organic carbon/water partition coefficient (unitless)
foe - Fraction of soil that is organic carbon (unitless)

The value of RCF is given by Briggs et al. (1982) as:

log(RCF-Q.92) - 0 .77 -log (Kov) - 1.52 (6)

Values of Koc are available in the literature for some chemicals. In the
absence of data, the value of Koc can be estimated from the value of KQW, as
follows (Lyman et al. 1982):

log <#<„,) « 0.544-log(#ov) * 1.377 (7)

Combining these equations yields:

(0.77 log *<*,-!. 52)
10 * Q'°2 (8)

The value of foe is site-specific. A value of 0.02 (22) was assumed to be
representative for soils within the area of concern at Hi-Mill (USEPA 1991c)

Adjustment for Wet Weight

The BCF values above are expressed in terms of the dry weight of the
vegetable, while human intake is usually described in terms of wet weight.
Therefore, each BCF term was corrected by multiplying by the dry weight/wet
weight ratio for each vegetable type. Based on data from Baes et al. (1984)
these ratios are as follows:

Vegetable Type Drv Ut./Wet Wt.

Leafy vegetables 0.05
Garden fruits 0 . 06
Root vegetables 0.12
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In order to simplify the overall process of calculating exposure via garden
vegetables, the total intake from all three types of vegetable can be
calculated as follows:

DIV = DIiv * DI^ + DIgf (9)

rv-HIFrv + CgfHIFgf

= HIFv'flv

= HIF-fgf

where :

HIFV - Total intake of garden vegetables (kg/kg/day) .
f]_v - Fraction of total garden vegetable intake comprised of leafy

vegetables (unitless) .
frv - Fraction of total garden vegetable intake comprised of root

vegetables (unitless).
fgf - Fraction of total garden vegetable intake comprised of garden

fruit vegetables (unitless) .

Based on data on intake of garden vegetables by category (USEPA 1989c) , values
of f for each class can be calculated as follows:

Total
Cateeorv

Leafy vegetable

Root vegetable

Garden fruit

Adult

21

32

47

Child

10

45

45

Average

15

39

46

_£ __

0.15

0.39

0.46

Total 100 100 100 1.00
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Using these values of f and substituting for CT_V, Gr,7 and C_£ from the
equations described previously yields:

DIV = CS-HIFV> [ (0.15)(BCFIv)*(0.39)(SCFrv)+(0.46)(SCFf) ] (10)

The term in brackets can then be evaluated for each chemical of potential
concern and used to calculate intakes from the concentration in surface soil
(Cs) and the total daily intake of garden vegetables (HIFV>.

Ambient air

Volatile contaminants can be released from soil to ambient air and humans may
be exposed to these contaminants by inhalation, both indoors and outdoors.
The concentrations of VOCs in ambient air can be estimated by using
mathematical models. The model described by Hwang (1986) was selected to
estimate emission rates of VOCs from soil and a box model (Hanna et al. 1982)
was used to estimate VOC concentrations in ambient air resulting from these
emissions. The assumptions of the models and detailed calculations are
presented in Appendix 2 .

Ambient air concentrations were calculated only for those VOCs detected in
soil for which inhalation RfDs or slope factors are available. Since the
Hwang model assumes an unlimited reservoir of contaminant volatilizing upward
through the soil, samples at all soil depths from the area beneath the parking
lots were used to calculate the VOC concentrations in soil for input to the
model.

Surface Water

Concentrations of contaminants of potential concern are relatively uniform at
the sampling locations in the surface water of Target Pond, and there do not
appear to be any "hot spots," or apparent gradients of contaminant
concentrations. There are no special areas where swimming or playing is most
likely to occur, and it is assumed that these activities might occur anywhere
in the Pond. Therefore, all surface water samples were averaged to calculate
the EPCs for surface water exposure at the Pond.

Sediments

Direct exposure to sediments could occur at any location in Target Pond, since
the maximum depth of the Pond is about 4 feet (Geraghty and Miller 1992a) .
Since the maximum concentrations of contaminants are not all in the same
sampling location and there is no apparent gradient of contaminant
concentrations, all sediment samples were averaged to calculate the EPCs for
exposure to sediments while swimming or playing in the Pond.

Calculation of Concentration Values

Exposure can be evaluated over three time periods: subchronic (2 weeks to 7
years), chronic (between 7 years and a lifetime) and lifetime (the average
exposure over a 70-year life span (USEPA 1989a) . Each of these time periods
has a unique EPC associated with it (Cg, C^, C^) . These concentrations
represent the upper-bound 95th confidence limit of the arithmetic average of
the concentrations of contaminants contacted over the time period involved
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(USEPA 1989a). In many cases, the concentrations of chemicals in
environmental media are not constant, but decrease over time due to
evaporation, degradation or other fate and transport processes. Since detailed
quantitative data are not available on fate and transport processes at this
site, it has been conservatively assumed that the concentrations of chemicals
of concern in soil and water remain approximately constant for the next
30 years. This is a reasonable assumption for most of the inorganic
chemicals, but may result in an overestimation of exposure for the volatile
organic compounds. The uncertainty associated with this assumption is
addressed in Section 6.3.

Combining Duplicates

Field duplicate samples were collected according to the procedures reported in
the RI (Geraghty and Miller 1992a), with one duplicate collected for
approximately every ten samples. These sample pairs represent field
duplicates at the same sample location, so it is inappropriate to consider
each as an independent measurement of a location. Therefore, one value for
each pair was calculated by averaging the reported concentrations, using one-
half the reported "U"-qualified value for nondetects. Several samples were
reanalyzed for unspecified reasons. These reanalyses were not used in the
risk assessment because the data packages were incomplete (detection limits
were not provided).

Split samples were collected by EPA for several locations during the Phase II
sampling. These samples were considered as field duplicates and the
concentration values calculated as described above.

Adjustment for Nondetects

As shown in Table 2-3, concentration values were below the detection limits
for a number of chemicals of potential concern in a number of samples. For
chemicals that were detected at least once in a particular medium, all
nondetects ("U"-qualified values) of that chemical in that medium were
evaluated at an assumed concentration of one-half the reported detection limit
(CRQL or CRDL). For chemicals never detected in a particular medium, the
concentration values were assumed to be zero in that medium. The detailed
calculations of the EPCs are presented in Appendix 1. The uncertainties in
the risk assessment resulting from these decisions are discussed in
Section 6.3.

3.4.2 Calculation of Hvman Intake Factors

The general equation for the HIF term is:

(U)

where:

CR - Contact Rate. This is the average amount of contaminated medium
contacted per unit time or event.

BW - Body Weight. This is the average body weight (kg) over the exposure
period.
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EF - Exposure Frequency. This describes how often exposure occurs per
unit time (hr/day, days/yr, etc.)

ED - Exposure Duration. This is the total length of time that exposure
occurs within the time period of concern (the averaging time). The
product of EF and ED gives the total number of days or events that
exposure occurred.

AT - Averaging Time. This is the time period over which the average dose
is calculated (days).

In general, the value of HIF is dependent upon the age of the exposed
population and the duration of exposure. Thus, it is necessary to distinguish
between subchronic, chronic and lifetime average HIF values, designated HIFS,
HIFC and HIF]_, respectively. Also, each input parameter may assume a range of
values because of normal variation in physiological variables and activity
patterns among individuals. To help account for this variability and to
provide information on the range of exposures which might be expected to occur
in a population, two types of HIF terms were calculated: (1) the best
estimate value, derived using average (AVG) physiological parameters and
activity patterns, and (2) the reasonable maximum value (RME) derived using a
combination of average and upper-bound input terms, such that the final
estimate of exposure is approximately equal to the 95th percentile of the
population distribution of doses. The purpose of the RME is to obtain a
conservative estimate of exposure (i.e., well above the average, but not worst
case) that is still within the range of possible exposures. The equations and
specific values used to derive AVG and RME HIF values for the exposure
scenarios assumed at this site are detailed in Appendix 3. The key
assumptions are summarized in Table 3-3, and the resulting HIF values are
shown in Table 3-4.

3.4.3 Calculation of Average Daily Intakes

Average daily intake values for humans exposed at this site were calculated
using the EPCs calculated as described in Section 3.4.1 (Table 3-2 and
Appendix 1), and the HIF values summarized in Section 3.4.2 (Table 3-4 and
Appendix 3). The appropriate EPC wa» multiplied by the HIF for each pathway
for each population evaluated. The detailed calculations are presented in
Appendix 5.
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TABLE 3-3 SUMMARY OF HUMAN .i-OSURE ASSUMPTIONS AT HI-MILL

Exposure Pathway

General

Soil Ingestion

Sediment Ingestion

Vegetable Ingestion

Inhalation of VOCs.
Indoors

Inhalation of VOCs,
Ambient Air

Parameter

Body weight, kg
Exposure frequency, days/yr
Exposure duration, yr
Averaging time (noncancer), yr
Averaging time (cancer), yr

Daily intake, »g/day

Intake, mg/event

Homegrown intake, g/day

Breathing rate, « /day

Resident Child
(Age 1 to 6)

AVG

15(.)
350(b>
6<»
6(c)
70«>

ioo(n

..(h)

25(.)

16(d)

RHE

15(.)
350<b>
6(«>
6(0

70(c)

200(b)

--

40<«>

18<d>

Resident Youngster
(Age 7-16)

AVG

0(d)
„(.)
10<«>
10<c>
70<c»

--

50<«>

--

- -

RHE

«<d>
39(.)
10««>
10(c)

70(c>

100(e)

--

--

Resident
Adult

Avq
70<«>
350(b>
9(«>
9(0

70<c>

50(9>

--

50(d)

13(d)

RHE

70<«>
350(b)
30(b)
30(c)
70<0

100(b.8)

--

80(b)

15(b)

Breathing rate, m/day

Uater Ingestion, Drinking Daily Intake, I/day

Skin surface area exposed,
en /event

Skin surface area exposed,
cm /event

Intake, I/hour

Dermal Exposure,
Groundwater

Dermal Exposure, Surface
Uater

Uater Ingestion, Surface
Water

20(e) 2A(e>

0.6U) 1(a)

7,200(d) 7,200(d)

13,000<d>

0.05(a)

13,000(d)

0.051"0

18

1.4

(u)

(a)

20,000l

<b)20

20.000(d)

Worker
AVG

70">

(c)

RHE

70(«)

25(e) 50(B>

(a) Default value recommended by USEPA (1989a).
(b) Default value recommended by USEPA (1991a).
(c) The averaging time for subchronic and chronic exposures (used to evaluate noncancer health effects) is equal

to the exposure duration. The averaging time for lifetime exposures (used to evaluate cancer effects)
is 70 years.

(d) Estimated according to USEPA guidance (1992b or 1989b).
(e) Assumed value, based on professional judgment. See Appendix 3 for discussion.
(f) USEPA guidance (1991g).
(g) Soil intake by the resident adult is calculated as a time-weighted average, assuming 200 mg/day for six years

while a child (body weight - 15 kg) and 100 mg/day for 24 years while an adult (body weight - 70 kg),
(h) -- - not evaluated.

t



TABLE 3-4 SUMMARY OF HIF CALCULATIONS

OJ
t~-
CD

Exposed
population

Future
Resident
Adult

Future
Resident
Child

Future
Resident,
Youngster

Current
Worker

Exposure
Point Exposure Medium

On-slte Groundvreter

Indoor Air
Soil
Ambient Air
Csrden Vegetables

On-site Groundwatar

Indoor Air
Soil
Ambient Air
Garden Vegetables

Target Pond Surface Water

Sediment

On- »lt« Soil

Exposure Route

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Oral
Denial
Inhalation
Oral
Inhalation
Oral

Oral
Dermal
Orel

Oral

-

~

3
7
1
6
1
1

-

~

~

HIF
AVG

_

~

.8E-02

.7E-02<«>

.OE+00

.4E-06

.3E+00

.6E-03

-

~

~

g

_

~'

6
9
1
1
1
2

-

~

-

HIFC
RME AVG

1.9E-02
*.6E-02(a)

1.9E-01
6.6E-07
2.5E 01
6.BE-0*

. *E-02

.2E-02(a)

.2E+00

.3E-05

.5E+00

.6E-03

2. IE-05
3.*E-03(a)
*. IE-08

1.2E-07

RME

2.7E-02 2.
5 5E-02(a) 5
2. IE-01 2.
3.7E-06 8.
2.7E-01 3.
1. IE-03 8.

3
6
8
5
1
1

1.2E-04 3
3.2E-02(a) 7
2.5E-07 5

2.4E-07 1

HIFL
AVG

5E-03
9E-03(a)
5E-02
8E-08
2E-02
8E-05

3E-03
6E-03(a>
8E-02
5E-07
IE-01
4E-0*

.OE-06

.7E-0*(a)

. 9E-09

.6E-08

BME

1.2E-02
2.3E-02(a)

8.8E-02
1 6E 06
1.2E-01
*

5.
7.
9.
1
1
2

1
4
3

8

7E-0*

iE-03
9E-03(a)

9E-02
IE-06
3E 01
.2E-04

8E-Oi
6E 03<»>
.5E-OB

. 7E-08

(a) Dermal HIFs are multiplied by chemical-specific PC values. See Appendix 3, Section 6.3.
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4.0 TOXICITY ASSESSMENT

The toxic effects of a chemical generally depend on the level of exposure
(dose), the route of exposure (oral, inhalation, dermal) and the duration of
exposure (subchronic, chronic or lifetime). Thus, a full description of the
toxic effects of a chemical includes a listing of what adverse health effects
the chemical can cause (both cancer and noncancer), and how the occurrence of
these effects depends upon dose, route and duration of exposure.

4.1 Noncarcinoeenic Effects

When data permit, the USEPA derives numeric values that are useful in
quantifying the toxicity and carcinogenicity of a compound. For noncancer
health effects, the values are termed References Doses (RfDs). These are
route- and duration-specific estimates of the average daily intake (mg
chemical/kg-day) that may occur without appreciable risk of any adverse
effect. Because the quality and quantity of toxicologic data available to
support derivation of RfD values varies among chemicals, USEPA also provides
an indication of the overall confidence associated with each RfD value. In
general, the lower the confidence, the more conservative USEPA is in deriving
the RfD. Table 4-1 provides a summary of the characteristic noncancer effects
and lists available RfD values and confidence categories for all verified RfDs
for all of the chemicals of potential concern at this site.

4.2 Carcinogenic Effects

For cancer, the numeric descriptors of carcinogenic potency are termed Slope
Factors (SFs). These are route-specific estimates of the slope of the cancer
dose-response curve at low doses. (It is assumed the curve is linear in this
region and passes through the origin). The units of the SFs are
(mg/kg-day) . In addition, USEPA assigns a cancer weight-of-evidence
category to each chemical in order to reflect the overall confidence that
chemical is likely to cause cancer in humans. These categories and their
meanings are summarized below.

Category

Bl

B2

Meaning Basis

Known human
carcinogen

Probable human
carcinogen

Probable human
carcinogen

Possible human
carcinogen

Cannot be
evaluated

Sufficient evidence of increased cancer
incidence in exposed humans.

Sufficient evidence of increased cancer
incidence in animals, with suggestive
evidence from studies of exposed humans.

Sufficient evidence of increased cancer
incidence in animals, but lack of data or
insufficient data from humans.

Suggestive evidence of carcinogenicity in
animals.

No evidence or inadequate evidence of
cancer in animals or humans.

4-1



TABLE 4-1 SUMMARY OF NONCARCINOGENIC EFFECTS AND TOXICITY VALUES FOR
CHEMICALS OF POTENTIAL CONCERN AT HI-MILL<a)

Oral Inhalation
Confidence Confidence

to

Gnomical

Acetone

Aluminum

Ammonia

Antimony

Arsenic

Barium

Beryllium

Bromodlchloromethana

Bls(2-athylhexyl)phthalata

2-Butanone

Cadmium (food)
(water)

Chlorobenzene

Effect/Route

Increased Liver and kidney weights,
nephrotoxlcity/oral

Asthma, pulmonary fIbrQsls/inhalatlon;
neurological dlioiders/oral and
kidney dlal»«la (ATSD8 1990a)

Respiratory lesions, decreased pulmonary
function/inhalation

Decreased longevity, changes in blood
glucose, cholesterol/oral

Mucous membrane irritation/inhalation;
liver and kidney effects/oral; karatosls,
hyperplgmentatlon. neurological
disorders/both routes (ATSOR 1991a)

Hypertens ion-oral

No adverse effects noted in study which
formed the basis of the RfD

Kidney, liver and thyroid gland toxlclty/
oral

Liver toxlcity, reproductive and develop-
mental effects/ore! (ATSOR 1991b)

Central nervous system effects, fatotoxl-
city/inhalatlon

Renal damage/both routes; impaired
rasplretory function/inhalation; possible
immune alterations-oral (ATSDR 199U)

Liver damage/oral

9.7E-01

*.OE-0<i

3.0E-04

7.0E-02

5.0E-03

2.0E-02

2.0E-02

5.0E-Q1

2.0E-01

9 7E-01

<, .OE-O;

3.0E-0'.

7.0E-02

5.0E-Q3

2.0E-02

2.0E 02

1.OE-03
5.0E-0*

2.0E-02

2.9E-02 2 9E-02

Low

Medium

Medium

Low

Medium

Medium

1.4E-03 1.4E-0*.

5.0E-02(c) Madium(c) 9.0E-01 2.9E-01

High
High

Medium 5 OE-02 i OE-03

continued~

(a) All information from either IRIS Database (USEPA 1992a) or UEAST Summary Tables (USEPA 1991e) unless otherwise noted
(b) Units of the RfD are at/kg-day.
(c) Withdrawn from IRIS

RtPs(b) RfDc(b) Level RfPs(b) RfDc(b) Level

l.OE+00 1 OE-01 Low

Medium



Table *-l - continued

Chemical_____

Chloroform

Chromium (VI)

Chromium (III)

Cobalt

Copper

Cyanide (free)

Dl-n-butylphthalate

1.1-Dichloroathana

1.2-Dichloroethene

Ethylbenzene

Lead

Mercury

Methy lane chloride

*-Methyl-2-pentanone

Effect/Route

Liver and kidney toxicity/lnhalatlon
and oral; central nervous system
depression/inhalation (ATSDR 1991d)

Atrophy of nasal mucosa/lnhalatlon; no
effects defined after oral exposure

Reduced liver and spleen weights/oral

Asthma, fibrosis/inhalation.
Cardlomyopathy/oral (ATSDR 1990b)

Gastrointestinal irritation/oral

Weight loss, thyroid effects, myelIn
degeneration/oral

Increased mortality/oral

Renal damage/Inhalation; no effect/oral

Hematologic changes/oral

Liver and kidney affecta/oral; develop-
nental toxicity/lnhalatlon

Neurological deficiencies, hypertension,
Inhibition heme synthesis, reproductive
effects/both routes (ATSDR 1991a)

Naurotoxlclty/lnhalation; kidney
effects/oral

Liver toxicity/oral

Liver and kidney effects/oral and
inhalation

Oral
Confidence

RfDs RfDc level

l.OE-02 l.OE-02 Medium

2.0E-02

lEtOO

l.OEtOO

--(c)

3.0E-0*

6.OE-02

i.OE 01

5.0E-03

lEtOO

l.OEtOO l.OE-01

l.OEtOO l.OE-01

9.0E-03 9.0E-03

1.OE 01

-_(c)

3.0E-04

6.0E 02

5 OE-02

Low

Low

3.7E-02<«> 3.7E-02(a>

2.OE-02 2.OE-02 Medium

Low

Low

Msdium

Inttal at 1 on
Confidence

RfDg_ RfPr_ Level

2.9E-01

l.i.E-01

2.9E-01 Low

8 6E-01

2 3E 01

cont inuuii

a bt-oi

2 3E 02

(a) Value calculated from the current drinking water standard; toxlclty data considered Inadequate for RID calculation (USEPA 1992a)
(b) Based on values for cis-1,2-dlchloroethene.
(c) Lead will be evaluated based on acceptable blood lead levels using the UBK model.

«
r̂
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Table A~l - continued

Chemical_____

Nickel (aoluble salts)

Nitrate

Nitrite

Silver

1.1,2,2-Tetrachloroethene

Tetrachloroethene

Toluene

1.1.1-Trichloroethane

1.1.2-Trichloroethana

Trlchloroethane

Vanadium

Vinyl acetate

Vinyl chloride

Xylenes (total)

Effect/Route

Bematologlcal, developmental effects/oral;
respiretory, immune and reproductive
effects/inhalation (ATSDR 1991f)

Methemoglobinemia/oral

Methemoglobinemia/oral

Argyria/orel

Liver and kidney effects/both routes
centrsl nervous system depression/
Inhalation (ATSDE 1991g)

Changes in liver and kidney weights/oral;
central nervous system effects-Inhalation

Growth retardation, liver changes/
inhalation

Liver effects/oral

Liver, kidney effects/both routes;
central nervoua system depression/
Inhalation (ATSDR 1991h)

Renal and gastrointestinal effects/oral;
reapiratory irritation/inhalation

No effect on body and kidney weight/oral

Central nervous system toxiclty/oral
snd inhalation; developmental effecta/oral

(a) The subchronic RFD is assumed to be equivalent to the chronic RFU.
(b) Removed from IRIS; under review.
(c) Provisional value.

Oral Inhalation

EPs—
2.0E-02

1.6E+00(a) 1.6E+00

l.OE-01 1 OE-01

5.0E-03 5.0E-03

Confidence
Level

Medium

High

High

Low

_-l!Dc-
Confidence

Level

l.OE-01 l.OE-02 Medium

2.0EtOO 2.OE-01 Medium 5.7E-01 1 IE-01

9.OE-01 9.0E-02(b) Medium(b) 2.9E+00 2.9E-01

4.0E-2 *.OE-3 Medium

6.0E-03<C>

7.0E-03 7.0E-03 • -- --

l.OEtOO 2.OE-01

4.0E+00 2 QEtOU Medium

5.7E-02 5.7E-02

f



j&fe Systems, JHC.

Table 4-2 provides a brief summary of the characteristic cancer effects of
chemicals of potential concern at this site and lists available oral and
inhalation SFs and cancer weight-of-evidence categories.

More detailed reviews of the toxicity of those chemicals found to contribute
to risk levels that approach or exceed a level of concern (i.e., antimony,
arsenic, 1,2-dichloroethene, nitrate + nitrite, trichloroethene and vinyl
chloride) are presented in Appendix 4.

4.3 Dermal Toxicitv Values

Since dermal exposure to surface water and groundwater are also of concern at
the site, dermal toxicity values are also required. It is important to note
that dermal toxicity values must be based on the absorbed dose (rather than
the exposed or administered dose), since dermal intakes are calculated as
absorbed doses. Since the USEFA has not yet established any dermal toxicity
values, approximate values were derived by extrapolation from oral toxicity
values. This was done by multiplying the oral subchronic or chronic RfD
values by the oral absorption fraction (AFO), and dividing the oral slope
factor by the oral absorption fraction. Absorption fractions are chemical-
specific values obtained from the toxicological studies including, if
available, the studies used in determining toxicity values. This approach is
based on the assumption that equal absorbed doses are equitoxic. For most
organic chemicals of potential concern at Hi-Hill, the AFQ was assumed to be
1.0 (i.e., 100Z oral absorption), since most organic compounds are fairly well
absorbed from the gastrointestinal tract. This is, however, not the most
conservative approach since a lower AF0 would result in a lower RfD or higher
slope factor. Risk may, therefore, be underestimated. Oral absorption of
metals is quite variable, with values ranging from 0.5Z to 50X, while
absorption of arsenic is estimated to be 100X (Owen 1990; Lagerkvist et al.
1986, USEPA 1991e). Therefore, individual AFQ values for inorganic chemicals
of potential concern have been used to calculate dermal toxicity values. The
AFQ values used for each chemical and the resulting dermal toxicity values are
presented on page A5-2 in Appendix 5.

4-5



TABLE 4-2 SUMMARY OF CARCINOGENIC EFFECTS AND SLOPE FACTORS FOR CHEMICALS
OF POTENTIAL CONCERN AT HI-MILL^3)

Chemical Cancer Type/Route

Arsenic

Beryllium

Lung/inhalation; skin cancer/oral;
limited evidence of other
internal cancers/both routes

Lung cancer/inhalation. Osteo-
sarcomas/injection (intravenous or
Intraraedullary)

Weight
o£ Evidence

Bis(2-ethylhexyl)phthalate Liver/oral

Bromodichloromethane

Cadmium

Chloroform

Chromium (VI)

Lead

Methylene chloride

Nickel

Kidney, large intestine and liver/
oral

B2

B2

B2

Lung, prostate/inhalation; insufficient Bl (inhalation)
evidence of carcinogenicity/oral

Kidney and liver/inhalation and oral

Lung/inhalation

Renal tumors/oral (ATSDR 1991e)

Liver/oral and inhalation

Lung and nasal cancer/inhalation of
nickel refinery dust; Insufficient
evidence of carcinogenicity/oral

B2

A (inhalation)

B2

B2

A (inhalation)

1,1,2,2-Tetrachloroethane Liver tumors/oral

Slope Factor. (mR/ka-dav)
Oral

1.8E*00

4.3E+00

1.4E-02

1.3E-01

6.IE-03

7.5E-03

2.0E-01

Inhalation

8.4EiOO

6.3E+00

8. IE-02

1 .6E-03

(a) Information from IRIS Database (USEPA 1992a) or HEAST Annual-1991 (USEPA 1991e) unless otherwise
chemicals with slope factors calculated by USEPA are included here.

(h) Inhalation slope factor for nickel refinery dust.

2.0E-01

cont inued

noted. Only



Table A-2 - continued

______Chemical_____

Tetrachloroethene(a)

1.1.2-Trichloroethane

Trichloroethene^3)

Vinyl chloride

Cancer Type/Route

Llver/lnhalatlon and oral; leukemia/
inhalation

Liver/oral

Liver/oral; lung/inhalation

Lung/oral; liver/Inhalation

Weight
of Evidence

B2

C

B2

A

Slope Factor. (mg./kg-day)
Oral Inhalation

5.2E-02 2.0E-03

5.7E-02 5.7E-02

1.IE-02 6.0E-03

1.9E+00 3.0E-01

-J

(a) The carcinogenlcity assessment has been withdrawn by USEPA and is under review. However, the USEPA recommends
using these values for risk assessment for the present (personal communication with Erin Moran USEPA
Region V. 07/06/92):
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5.0 RISK CHARACTERIZATION

Risk characterization integrates the results of the exposure and toxicity
assessments into a quantitative description of cancer and noncancer risks.
The method for risk characterization utilized in this baseline risk assessment
is consistent with guidance provided in USEPA (1989a).

5 .1 Evaluation of Carcinogenic Risks

The risk of cancer from exposure to a chemical is described in terms of the
probability that an individual exposed for his or her entire lifetime will
develop cancer by age 70. For each chemical of concern, this value is
calculated from the daily intake of the chemical from the site, averaged over
a lifetime (DIL) and the SF for the chemical, as follows:

Cancer Risk - 1 - exp(-OIL-SF) (12)

In most cases (except when the product of DI^-SF is larger than about 0.01),
excess cancer risk may be estimated more simply as:

Cancer Risk - DIL>SF (13)

Excess cancer risks are summed across all chemicals of potential concern and
all exposure pathways that contribute to exposure of an individual in a given
population. Typically, the USEPA requires remedial action at a site when
total excess cancer risk levels to any current or future population exceed
IE-04 (USEPA 1991c).

Using the average lifetime daily intake values calculated as described in
Section 3.4 and the slope factors described in Section 4.2 (see Table 4-2),
cancer risks were calculated for populations who may be chronically exposed at
the Hi-Mill Site. The detailed calculations are presented in Appendix 5, and
the results are summarized in Table 5-1. Due to the inherent uncertainty in
cancer risk calculations, all cancer risk values are reported to only one
significant figure.

Cancer Risk by Population

Table 5-1 lists estimated excess cancer risks by medium for each population
exposed at each location at the Hi-Mill site. The media and chemicals
contributing to these risks are discussed below.

Current Workers

Total excess cancer risk for current workers ranges from 5E-07 (AVG) to 2E-06
(RME) and is based almost entirely on ingestion of arsenic from soil in the
area behind the current Hi-Mill facility. Section 5.3 discusses how much of
the arsenic may be naturally occurring and how much may be from other sources.

5-1
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TABLE 5-1 SUMMARY OF EXCESS CANCER RISKS

Exposed Exposure
Population Point Exposure Medium

Current
Worker

Future
Resident,
Adult

Future
Resident,
Child

Future
Resident,
Youngster

On-Site Soil

On- Site Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

On-Site Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

Target Pond Surface Water

Sediment

FOR POPULATIONS AT HI -MILL

Exposure Cancer
Route Risk

Oral

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Oral

Total:

AVG
5E-07

4E-04
6E-05
5E-04
7E-07
3E-09
4E-07
IE-03

5E-04
7E-05
2E-03
4E-06
IE-08
6E-07
3E-03

..(a)

9E-08
9E-08

RME
2E-06

2E-03
2E-04
2E-03
IE-05
IE-08
2E-06
4E-03

9E-04
8E-05
2E-03
8E-06
IE-08
IE-06
3E-03 -

- -

5E-07
5E-07

(a) No carcinogenic chemicals detected in surface water.

5-2



J&ft Systems. Jnc.

Future On- Site Residents

For future residents , the excess cancer risk is dominated by exposure to TCE
and vinyl chloride in groundwater. The total excess cancer risk ranges from
IE-03 (AVG) to 4E-03 (RME) for adults and is 3E-03 (AVG and RME) for children.
For adults, RME oral exposure to groundwater and inhalation exposure to VOCs
in groundwater volatilized into indoor air each contribute a risk of 2E-03.
RME exposure to vinyl chloride contributes a risk of IE-03 by the oral route
and 8E-04 by inhalation and RME exposure to TCE contributes a risk of 5E-04 by
the oral route, 9E-04 by inhalation and 2E-04 by the dermal route. The
distribution of risk is similar for AVG exposures and for children (AVG and
RME) . Arsenic in groundwater also contributes to the estimated excess cancer
risk.

The estimated excess cancer risk for future residential populations from each
of the other pathways quantified, including oral exposure to soil and garden
vegetables, inhalation of ambient air and exposures while swimming at Target
Pond, is less than IE-04.

5 . 2 Evaluation of Noncancer Effects

The potential for noncancer effects from exposure to a chemical is evaluated
by comparing the estimated intake of the chemical over a specific time period
with the RfD for that chemical derived for a similar exposure period. This
comparison results in a noncancer hazard quotient, as follows:

HQ - DI/SfD

where :

HQ — Hazard Quotient for subchronic (HQg) or chronic (HQ̂ ) exposure
DI - Daily Intake (mg/kg-day) , either from subchronic (Dig) or chronic

(DÎ ) exposure
RfD - Reference Dose (mg/kg-day), either for subchronic (RfDs) or

chronic (RfDc) exposure

Since exposure occurs simultaneously to more than one chemical, HQ values are
summed as follows:

HI - HQi + ffQ2 * ff<?3. . . .HQi (15)

where :

HI - Hazard Index for either subchronic or chronic exposure
- Hazard Quotient for the first chemical
- Hazard Quotient for the icn chemical

Since some individuals are exposed by more than one pathway, Hazard Index (HI)
values are summed for each pathway that contributes to the exposure of an
individual in a given population. If the total HI is equal to or less than
one (1E+00) , it is believed that there is no appreciable risk that noncancer
health effects will occur. If an HI exceeds 1E-K)0, there is some possibility

5-3
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TABLE

Exposed
Population

Current
Worker

Future
Resident,
Adult

Future
Resident,
Child

Future
Resident,
Youngster

5-2 SUMMARY OF HAZARD INDICES FOR FOR POPULATIONS AT HI -MILL

Exposure Exposure Hazard
Point Exposure Medium Route Index ̂

On-Site Soil

On-Site Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

On-Site • Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

Target Pond Surface Water

Sediment

Oral

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Oral

Total:

AVG
2E-02

2E+01
6E+00
2E-01
2E-02
8E-06
8E-02
3E+01

1E+01
2E-01
4E-01
2E-01
IE-05
2E-01
1E+01

4E-04
IE-03
IE-02
IE-02

RME
4E-02

3E+01
7E+00
3E-01
2E-01
8E-06
IE-01
4E+01

2E+01
2E-01
5E-01
4E-01
IE-05
3E-01
2E+01

2E-03
IE-02
6E-02
7E-02

(a) Hazard Index is subchronic for child resident and chronic for all other
populations.

5-5
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that noncancer effects may occur, although an HI above 1E+00 does not indicate
an effect will definitely occur. In particular, summing HQ values across all
chemicals and HI values across all pathways assumes that all noncancer effects
are additive.

Since this is not always true, when a population total HI exceeds 1E+00, it is
appropriate to re-examine the noncancer effects for that individual and
segregate them by effect (USEPA 1989a) .

The methods for calculation of average daily intakes were summarized in
Section 3.3, and chemical specific RfD values were summarized in Section 4.1
(see Table 4-1). Based on these, HQ and HI values for subchronic (HIg) and
chronic (HIC) exposures were calculated for each exposure scenario evaluated
at this site. The detailed calculations are presented in Appendix 5 and the
results are summarized below. Because of the uncertainty inherent in
calculation of HQ values , all HQ and HI values are reported to only one
significant figure.

Noncancer Risks bv Population

Table 5-2 shows the total HI values by medium for populations exposed at this
site. The HI values for the future resident adult and child populations range
from 2E+01 (AVG) to 3E+01 (RUE) and 1E+01 (AVG) to 2E+01 (RME) , respectively,
from ingestion of groundwater. The calculated His for dermal exposure of
adults to groundwater ranged from 6E+00 (AVG) to 7E+00 (RME) . The chemicals
contributing substantially to these HI values are antimony, nitrate-i-ni trite,
1,2-dichloroethene and trichloroethene in groundwater. Each of these
chemicals has an HQ value greater than 1E+00. Therefore, there is no need to
segregate by target tissue. On this basis, it is possible that future
residents at this site could be at risk from the noncarcinogenic effects of
these chemicals .

For all other populations and pathways, the HI values are less than 1E+00, so
noncarcinogenic effects due to these exposures do not appear to be of concern.

Noncancer Risks from Exposure to Lead

Since there are no EPA-approved RfD values for lead, it is not possible to
evaluate the noncancer risks of lead by calculation of an HQ. An alternative
approach is to estimate the likely effect of lead exposure on the
concentration of lead in the blood (PbB) . Several mathematical models have
been developed for calculating the value of PbB as a function of environmental
concentrations of lead (USEPA 1989a) . Of these, the Uptake/Biokinetic (UBK)
model has the greatest flexibility and has been most thoroughly validated, so
it is selected for use here. The basic equation for calculating PbB with UBK
model is:

PbB - (E Ci'Ii'ABS^-BKSF (16)

where :

Cj_ - Concentration of lead in medium i (Mg/unit medium)
1^ - Human intake of medium i (units medium/day)

- Absorption fraction of lead from medium i (unitless)

5-4
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BKSF - BlokineCic slope factor relating blood lead to absorbed dose. The
units of BKSF are yg/dL per ̂ g/day.

In general, the values of I, ABS and BKSF are all age dependent, and the value
of PbB at any given age is a complex function of both current and past lead
exposure levels. It is commonly agreed that young children are more
susceptible to the effects of lead than older children or adults, since (1)
young children tend to have higher exposure levels (especially to soil), (2)
young children have higher lead absorption rates, and (3) the nervous system
of infants and young children is more sensitive to the neurological effects of
lead. The USEPA has developed a computer program ("LEADS") for calculating
lead exposures and the resulting PbB values in children age 0-6. This program
was used to evaluate the effects of lead in environmental media on children at
this site. It should be noted that these calculations include lead exposure
from all sources (including food and area-wide emissions to air), and not just
those specifically derived from the site (soil and water). Most input
parameters (e.g., body weight, water intake, soil intake, breathing rate,
concentration of lead in air, and lead intake from the diet) were taken to be
the national average values suggested as defaults by the USEPA. The
concentrations of lead in soil and water were the site-specific values
calculated as described in Section 3.4.1.

Although there is no universally agreed upon value of PbB that may be
identified as "safe" for the effects of lead on children, the U.S. Department
of Health and Human Services has concluded that some adverse health effects
have been observed at a level of 10 jig/dL, and identified as a goal the
reduction of children's blood lead levels to below 10 Mg/dL (CDC 1991). The
USEFA also considers values above 10 /jg/dL to be of concern, and has
recommended that, for an exposed population of children, no more than 5X of
the population exceed this value (USEPA 1991f). The geometric mean PbB value
for future residential children at Hi-Mill is predicted to be 1.51 Mg/dL with
virtually all children (ages 0 to 6 years) having PbB values below 10 ng/dL.
Based upon this, it appears that lead exposure from soil and water to
hypothetical future residents is not a cause for concern.

5.3 Sources of Chemicals Contributing Significant Risk

As discussed in Section 2.3, chemicals of potential concern were selected
without regard to the most likely source of contamination. Thus, some
chemicals of potential concern could come from off-site sources and some could
be partly or entirely natural in origin. The likely sources of those
chemicals of potential concern which were found to be contributing risk levels
of potential concern are discussed below.

Vinyl chloride, TCE and 1,2-DCE are widely distributed in shallow groundwater
at the Hi-Mill site, as shown by the CLP data used in this risk assessment and
by the field GC data collected by Geraghty and Miller (1992a). TCE is
associated with site activities and 1,2-DCE and vinyl chloride are degradation
products of TCE, so the presence of these chemicals is apparently site-
related.

Arsenic is a naturally-occurring element present in both soil and groundwater
on-site. Arsenic was also detected in background soils, at about half the
average concentration detected on-site (see Appendix 6). Therefore, it is
likely that the arsenic is, at least in part, from natural sources. Antimony
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and nitrate+nitrite are also naturally-occurring substances, but antimony was
not detected in background soil and no background groundwater samples were
identified. There is no information relating these chemicals directly to site
activities. Thus, che probable sources of these chemicals cannot be
specified.
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6.0 ASSESSMENT OF UNCERTAINTIES

There are a number of factors which contribute uncertainty to the estimates of
exposure and risk presented in this report. The most important of these are
discussed below.

6.1 Nonqualification of Some Exposure Pathways

The total risk to a human from contaminants at a site is the sum of the risks
of all complete exposure pathways that exist. At this site, some complete
pathways (e.g., dermal exposure to soils and sediments) have not been
quantified because of lack of data or because it is believed that these are
small sources of exposure compared to those that have been quantified.
Nevertheless, this is a source of uncertainty and could lead to an
underestimate of exposure and risk.

6.2 Uncertainties from Chemicals Excluded

As discussed in Section 2.2, a number of chemicals were not included because
they were never detected in any on-site samples. Excluding these chemicals
introduces uncertainty because of the possibility that some of the chemicals
may actually have been present, but at levels below detection limits. It is
important to stress that there is no reason to believe that these chemicals
are actually present on site, at least at levels approaching detection limits,
but this is nevertheless a source of uncertainty that could result in an
underestimate of exposure and risk.

As discussed in Section 2.3.3, several TICs were detected in samples from
Hi-Mill media. Most TICs were reported as unknowns or as a member of a class
of compounds (i.e., alkane). Risks from TICs were not evaluated because their
identities were not considered sufficiently established. Since these types of
compounds are not known to be carcinogenic or highly toxic, exclusion of these
TICs from the risk assessment is not likely to lead to a significant
underestimate of risk.

6.3 Uncertainties in Exposure Point Concentrations

As discussed in Section 3.3.1, there is often considerable uncertainty
inherent in calculating EPCs, especially if the available data have a high
frequency of nondetects, or if there are only a few data points at a given
exposure point. At this site it was assumed that chemicals detected in a
given medium but never detected at an exposure point within that medium are
actually present, and all nondetects were evaluated at one-half the reported
detection limit. Since most of the excess carcinogenic risk at this site is
attributable to chemicals that were frequently detected, it is not believed
that this approach has led to a significant overestimate of the total risk at
the site. However, the risk of noncarcinogenie effects occurring due to
antimony may be overestimated.

Also, as discussed earlier, it has been conservatively assumed that all EPCs
will remain constant over time, at least for the next 30 years. While values
for most contaminants are not expected to decrease dramatically, it is
nevertheless true that fate and transport processes will probably tend to
decrease levels of volatile organic contaminants over time. Thus, this
approach could lead to an overestimate of exposure and risk.
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For metals in drinking wacer, dissolved metal analytical results were used to
calculate the EPCs. Since these values are often lower than the total metal
analytical values, this is likely to underestimate risk from these chemicals.
In order to quantify the magnitude of the underestimate, the total metal
analysis values for one groundwater sample were compared with the dissolved
metal values for the same sample. Chromium, copper and nickel were not
detected in the dissolved analysis, but were detected in the total analysis at
levels about 75 to 150 times greater than the dissolved analysis reported
detection limits. While it is inappropriate to base conclusions on results
from a single sample, it appears that oral exposure to metals in groundwater
could be considerably underestimated.

Additional uncertainty is introduced by the possible presence of "hot spots"
(small areas of high concentration) in soil and also possibly in the
groundwater. Whether or not such hot spots are detected is a function of the
size of the hot spot and the pattern used to select sampling locations. If
the sampling plan leads to a disproportionate number of samples from hot
spots, then the resulting estimate of average concentration is likely to be
too high. Conversely, if hot spots are missed, then the estimated average
concentration may be too low. There are areas of soil where high levels of
copper or chromium were detected. If future residents were to get all their
exposure at one of these locations, the risk of noncarcinogenic effects from
these chemicals might approach a level of concern.

6 .4 Uncertainties in Modeling Approaches

Whenever monitoring data are lacking and models are used to calculate EPCs,
uncertainty is generated as a result of limitations in the models themselves
and because of uncertainty in the input parameters employed. In the case of
inhalation exposure to volatiles released to indoor air from household water
usage, it is probable that the simplified approach to evaluating this pathway
(assuming the indoor air concentration is 0.5 times the concentration in
water) is more likely to lead to an overestimate than an underestimate of risk
by this pathway. The risks from this pathway are sufficiently large that
uncertainties in the approach used to estimate exposure could significantly
influence risk conclusions.

Inhalation exposure to volatiles released from source-area soils into air was
also modeled (Appendix 2). The estimated air concentrations and resulting
risks are so small that any uncertainties in the models are unlikely to alter
the conclusion that exposure via this pathway is of no practical concern.

Mathematical models were also used to estimate the concentrations of
contaminants in garden vegetables. The models employed are basically
empirical in nature (i.e., they extrapolate from available data using best-fit
equations), so predicted values could be wrong if individual chemicals do not
fit the empirical equations well. This is especially true for chemicals which
may undergo metabolism and/or storage in the plant tissues. Thus, there is a
high degree of uncertainty in the predicted contaminant levels in food, but it
is not known if the predicted values tend to overestimate or underestimate
exposure.
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6.5 Uncertainties in Human Intake Factors

Even if the average concentration of a chemical in a medium were known
precisely, there is still considerable uncertainty in dose estimates because
of uncertainty in the terms used to estimate human contact with the medium.
For example, the amount of soil ingested each day by children and adults is
likely to be highly variable, and only limited data are available to estimate
average intake levels for different age groups. The intake of homegrown
vegetables is also highly uncertain. In keeping with USEPA guidance (USEPA
1989a), the terms used to estimate RME human exposure levels have been
selected in a way so that dose estimates are at the upper end of the expected
dose distribution, while average doses are intended to estimate the typical
case. However, neither the AVG nor the RME dose estimates are precisely known
and should be viewed as approximations of the central tendency and high end of
the dose distribution curve.

6.6 Uncertainties in Critical Toxicitv Values

The accuracy of human health risk predictions for any specific estimated dose
level depends upon the accuracy of the RfD or SF for the chemical. In many
cases, these values are derived from a limited data base, and this can result
in substantial uncertainty, both quantitatively and qualitatively. In order
to account for these uncertainties and others associated with the evaluation
of toxicity data, both RfDs and SFs are derived in a way that is intentionally
conservative; that is, risk estimates based on these RfDs and SFs are more
likely to be high than low.

Since there is no information on the fraction of total chromium that is Cr"1"̂
at Hi-Mill, a conservative approach was taken and the oral RfDs for Cr"̂  were
used to calculate risk from exposure to total chromium in all Hi-Mill media.
Since Cr+° was analyzed for and not detected in surface water and sediments,
the use of the Cr"1"6 RfDs may overestimate risk from these media. However,
chromium is not contributing significantly to noncarcinogenic risk by any
pathway at any exposure point evaluated. Thus, it is apparent that even if
all the chromium were present as Cr"1"̂ , the presence of this chemical at the
site would not be of concern to human health at the exposure points evaluated.

Dermal toxicity values are calculated by extrapolation from oral RfDs and SFs
(see Section 4.3). These extrapolated values are highly uncertain due to the
uncertainty associated with the oral absorption fractions. It is not known
whether these extrapolations lead to an underestimate or overestimate of risk
from dermal exposure.

6.7 Lack of Toxicity Values

In cases where RfD or SF values have not been derived for a chemical (see
Tables 4-1 and 4-2), it is not possible to derive quantitative estimates of
risk. Chemicals for which there are no critical toxicity values (CTVs)
include aluminum, cobalt and lead. Additionally, RfD values are particularly
sparse for inhalation exposure to volatiles. These data gaps lead to an
underestimation of risk which could be substantial, but the true magnitude of
the error is unknown.
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6 . 8 Snpmary

Table 6-1 summarizes che primary sources of uncertainty in this risk
assessment.
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TABLE 6-1 SUMMARY OF PRIMARY SOURCES OF
UNCERTAINTY IN THIS RISK ASSESSMENT

Factors Likely to Underestimate Exposure or Risk

• Lack of RfDs or SFs for all chemicals and all routes
• Nonquantification of some exposure pathways
• Exclusion from consideration of some chemicals possibly present but

never detected
• Assumption that chemicals never detected in a medium are absent from

that medium

Factors Likely to Overestimate Exposure or Risk

• Use of conservative HIF terms
• Use of conservative RfDs or SFs
• Use of concentration values that are constant over time
• Use of simple rule to predict air exposures to VOCs from water
• Assumption that chemicals detected in a medium are present in all

samples of that medium

Factors That Might Underestimate or Overestimate Exposure or Risk

• Use of 1/2 the detection limit to evaluate nondetects
• Possible occurrence of "hot spots"
• Use of models to predict concentration of contaminants in garden

vegetables and ambient air
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7.0 SUMMARY

This baseline risk assessment is an analysis of the potential adverse health
effects (both current and future) resulting from exposures to hazardous
substances in soil, groundwater, surface water and sediments at Hi-Mill. 'By
definition, a baseline risk assessment is limited to conditions under the no-
action alternative (that is, in the absence of any remedial actions to control
or mitigate releases).

The methods used in this RA were developed by the USEPA specifically for
evaluations of risk at hazardous waste sites (USEPA 1989a). Major steps in
the risk assessment are summarized in the following sections.

7.1 Chemicals of Potential Concern

Analytical data from soil, groundwater, surface water and sediments were
evaluated to identify chemicals of potential concern at this site. Any
chemical detected in any sample was considered to be a possible chemical of
concern. Chemicals were eliminated from consideration only if they are
essential nutrients and are nontoxic at the levels encountered on site. The
38 chemicals selected as contaminants of potential concern are listed in
Table 7-1.

7.2 Exposure Scenarios Evaluated

'Based on a review of site conditions including land use, contamination
patterns and human activity patterns, the populations most likely to be
exposed are:

• Current on-site workers
• Future on-site residents (adults and children)

The most important exposure pathways are judged to be:

• Ingestion of contaminated groundwater, soil, surface water and
sediments.

• Ingestion of homegrown vegetables.

• Dermal exposure to surface water and groundwater.

• Inhalation exposure to VOCs released from groundwater to indoor air
and from soil to ambient air.

The exposure scenarios quantified in this risk assessment are summarized in
Table 7-2.

7.3 Estimated Human Health Risks

The risk of cancer from exposure to a chemical is described in terms of the
probability that an individual exposed for his or her lifetime will develop
cancer. Typically, cancer risks of l.OE-06 (one in a million) or lower are
considered to be so small that they are of no practical concern. Higher
cancer risk levels may be cause for concern, and the USEPA typically requires
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TABLE 7-1 CHEMICALS OF POTENTIAL CONCERN AT HI-MILL

Volatiles

Acetone
Bromodichlororaethane
Butanone, 2 -
Chlorobenzene
Chloroform
Dichloroethane, 1,1-
Dichloroethene, 1,2-
Ethylbenzene
Methyl-2-pentonone, 4-
Mechylene chloride
Tetrachloroethane,
1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane, 1,1,1
Trichloroethane, 1,1,2
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylene (total)

Semivolatiles

Bis(2 -e thylhexyl)phthalate
Di-n-butylphthalate

Inorganics

Aluminum
Ammonia-N
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Cyanide
Lead
Mercury
Nickel
Nitrate+Nitrite
Silver
Vanadium
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TABLE 7-2 EXPOSURE PATHWAYS QUANTIFIED FOR THE HI-MILL SITE

Population

Current

Worker

Exposure Point Exposure Medium Exposure Route

Hi-Mill Site Soil
(behind building)

Ingestion

Future

On-Site
Resident
Adult/Child

Home

Backyard

Groundwater

Indoor Air

Soil
Ambient Air
Vegetables

Ingestion
Dermal
Inhalation

Ingestion
Inhalation
Ingestion

On-Site
Resident
Youngster

Target Pond Surface Water

Sediment

Ingestion
Dermal
Ingestion
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the remediation if risks exceed IE-04. Estimated cancer risks from exposures
to the chemicals of potential concern at Hi-Mill are summarized in Table 7-3.

The carcinogenic risk for hypothetical future populations is dominated by the
exposure to chemicals in groundwater, by both the oral and inhalation routes.
Estimated cancer risks range from 3E-03 (AVG and RME) for children to IE-03
(AVG) to 4E-03 (RME) for adults. Chemicals contributing to these risks are
mainly TCE and vinyl chloride. Arsenic is the-primary contributor to risks
from soil. For current workers, the estimated cancer risk ranges from 5E-07
(AVG) to 2E-06 (RME).

Evaluation of noncarcinogenie risk is accomplished by comparing a calculated
intake with an acceptable intake for each chemical and for each pathway that
contributes to a population's exposure. The ratio of the calculated intake
versus the acceptable intake is termed the HI. Hazard Indices calculated for
all the exposure scenarios quantified at Hi-Mill are summarized in Table 7-4.

For noncarcinogenie risks, ingestion of groundwater by hypothetical future
residents also dominates the risk assessment. The His, both subchronic and
chronic (AVG and RME), are greater than lE-i-00 for future residential oral
groundwater exposures. Chemicals contributing to these His include antimony,
nitrate + nitrite, 1,2-DCE and TCE. The individual HQs for these chemicals
all are 2E+00 or greater for one or more future resident drinking water
exposures. These values indicate that hypothetical future residents using
groundwater for drinking water may have some risk of the effects associated
with exposure to these chemicals.

The likely effect of exposures to lead from site contamination in blood lead
levels in young children were estimated using the UBK. Geometric mean blood
lead levels are predicted to be 1.51 Mg/dL for the residential population
evaluated. It therefore appears that lead is not a source of concern at this
site.

7.4 Uncertainties

There are a number of stages in the risk assessment process where precise
evaluations are not possible. These include uncertainties regarding the true
concentrations of chemicals in environmental media, the amount of contaminants
taken in by humans, and the likely consequences of the resulting exposure.

While some of these limitations lead to an underestimate of risk (e.g., lack
of appropriate toxicicy data, inability to quantify some exposure pathways),
most assumptions and professional judgments made are more likely to
overestimate than underestimate risk. Consequently, the risks derived for
this site should be considered approximate and are more likely to be high than
low.
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TABLE 7-3 SUMMARY OF EXCESS CANCER RISKS FOR POPULATIONS AT HI-MILL

Exposed
Population

Current
Worker

Exposure
Point

On-Site

Exposure Medium

Soil

Exposure
Route

Oral

Cancer
Risk

AVG RME
5E-07 2E-06

Future
Resident,
Adult

On-Site

Future
Resident,
Child

Future
Resident,
Youngster

On-Site

Target Pond

Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

Surface Water

Sediment

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Oral

Total:

4E-04
6E-05
5E-04
7E-07
3E-09
4E-07
IE-03

5E-04
7E-05
2E-03
4E-06
IE-08
6E-07
3E-.03

..(a)

9E-08
9E-08

2E-03
2E-04
2E-03
IE-05
IE-08
2E-06
4E-03

9E-04
8E-05
2E-03
8E-06
IE-08
IE-06
3E-03

5E-07
5E-07

(a) No carcinogenic chemicals detected in surface water.
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TABLE 7-4 SUMMARY OF HAZARD INDICES FOR FOR POPULATIONS AT HI -MILL

Exposed Exposure
Population Point

Current On- Site
Worker

Future On- Site
Resident,
Adult

Future On- Site
Resident,
Child

Future Target Pond
Resident,
Youngster

Exposure Medium

Soil

Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

Groundwater

Indoor Air
Soil
Ambient Air
Garden Vegetables

Surface Water

Sediment

Exposure
Route

Oral

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Inhalation
Oral
Inhalation
Oral

Total:

Oral
Dermal
Oral

Total:

Hazard,
Index

AVG
2E-02

2E+01
6E+00
2E-01
2E-02
8E-06
8E-02
3E+01

1E+01
2E-01
4E-01
2E-01
IE-05
2E-01
1E+01

4E-04
IE-03
IE-02
IE-02

\&)
RME
4E-02

3E+01
7E+00
3E-01
2E-01
8E-06
IE-01
4E+01

2E+01
2E-01
5E-01
4E-01
IE-05
3E-01
2E+01

2E-03
IE-02
6E-02
7E-02

(a) Hazard Index is subchronic for child resident and chronic for all other
populations.
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APPENDIX 1

EXPOSURE POINT CONCENTRATIONS CALCULATIONS

The following worksheets provide detail on the calculations of exposure point
concentrations. Each worksheet consists of chemical sample concentrations and
a summary of statistics (i.e., arithmetic mean, standard deviation) for that
exposure point.

VEG_STAT On-site

HNG_STAT On-site (Hwang Input)

The following provides a page reference to each.

File Name ____Exposure Point____ ____Medium

S-1_STAT On-site

GW_STAT On-site

SW_STAT Target Pond

SED_STAT Target Pond

WRK STAT On-site (Worker)

Soil

Groundwater

Surface Water

Sediment

Surface Soil

Garden Vegetables

Soil

Page

Al-2

Al-3

Al-4

Al-5

Al-6

Al-7

Al-8

Al-1



EXPOSURE POINT: CN-SJTE
MEDIUM: SOIL-1

UNITS: MG/KG
U MULTIPLIER 0.5

2ATA STATISTICS CATE: 06/30/92
FILENAME S-1 STAT

CHEMICAL

1 Aluminum
2 Antimony

HITS TOTAL MAX MIN AM 5TDS AM95 EPC

3
4
5
6
7
3
9

10
11
12
13
14
15
16
17
18
1Q

Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Silver
Vanadium
Cyanide
Ammonia-N
Nitrate f Nitrite
Acetone
Btftftv**iif**tfuf*t9*mtt***i^

20' Butanone. 2-
21 Chlorabenzene

23 OtcMoroetnane, 1,1-
'4 Dlchtoroethene, 1,2- (total)

Ethytberoene
, Metnyt-2-pentanone. 4»

27 Mettiylene chloride
28 Tetrachloroethane, 1.1.Z2-
29 Tetrachloroethene
30 Toluene
31 Trichtoroethane, 1.1.1-
32 Trichtoroethane, 1,1,2-
33 Trichioroemene
34 Vinyl acetate
35 Vlnyt chloride
36 Xylenea (total)
37 Bis(2-ethyihexyi)phthalata
38 Oi-n-butylphthaiata

38
0
1
1
1
1

38
1

33
1
0

38
0
1
0
0
0
1
0
0
3
0
0

12
2
1
0
1
2
5
4
1

24
0
0
3
1
0

38
1
1
1
1
1

38
1

38
1
1

38
38

1
1
0
0

38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38

1
1

1.8Ef04
6.6E+00
2.3E+00
1.4E+02
8.6E-01

1.3E+00
4.2E+01
8.6E+00
1.6E+02
1.4E+01
6.5E-02

3.1E+01
1.2E+00
3.6E+01
O.OE+00
O.OEtOO
O.OE+00

7.5E-02.
O.OE+00
O.OEfOO

1.6E-02
O.OEfOO
O.OEfOO

1.3E-01
1. 66-02
3. IE-02
Z3E-02
1 6E-02
2.3E-01
3.7E-02
16E-02
1.6E-02

8.1E+00
O.OEfOO
O.OEfOO

1.6E-02
2.1E-01
2.2E-01

2.8Ef03
6.6EfOO
2.3EfOO
1.4£f02
8-6E-01

1.3EfOO
46E+00
8.6EfOO
MEfOO
!.4Ef01
656-02

8.4EfOO
47E-01

3.6Ef01
O.OEfOO
O.OEfOO
O.OEfOO

5.5E-03
O.OEfOO
O.OEfOO
2.5E-03

O.OEfOO
O.OEfOO
2.0E-03
2.0E-03
5.0E-03
3.0E-03
2.8E-03
3.0E-03
3.0E-03
10E-03
2.3E-03
1.0E-03

O.OEfOO
O.OEfOO
2.0E-03
2.1E-01
2.2E-01

1.1Ef04
6.6EfOO
^3EfOO
1.4Ef02
8.6E-01

1.3EfOO
1.9Ef01
S.SEfOO
2.5Ef01
l.4Ef01
6.5E-02

2.0E+01
VOEfOO
3.6Ef01
O.OEfOO
O.OEfOO
O.OEfOO

1.3E-02
O.OEfOO
O.OEfOO
3.9E-03

O.OEfOO
O.OEfOO

1 46-02
3.6E-03
7.2EX33
5.2E-03
3.7E-03
1 1E-02
5.2E-03
3.8E-03
3.7E-03
2.4EX31

O.OEfOO
O.OEfOO

3.6E-03
2. IE-01
2.2E-01

4.0Ef03
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
S.SEfOO
O.OEfOO
4.0Ef01
O.OEfOO
O.OEfOO
7,lEfOO

1.96-01
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO

1 9E-02
O.OEfOO
O.OEfOO
3.3E-03

O.OEfOO
O.OEfOO
2.96-02
2.3E-03
5.6E-03
45E-03
2.8E-03
33E-02
6. 16-03
3. IE-03
2.8E-03

LOEfOO
O.OEfOO
O.OEfOO
2.96-03

O.OEfOO
O.OEfOO

1.2Ef04
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
2.2EfOl
O.OEfOO
3.6Ef01
O.OEfOO
O.OEfOO
2.2Ef01
1-lEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO

2.3E-02
O.OEfOO
O.OEfOO
48E-03

O.OEfOO
O.OEfOO
2-26-02
4.46-03
8.86-03
6.46-03
44E-03
2.1E-02
6.9E-03
466-03
4.4E-03
5.2E-01

O.OEfOO
O.OEfOO
446-03

O.OEfOO
O.OEfOO

1.2Ef04
6.6EfOC
2.3EfOO
L46f02
3.66-01

l.3EfOO
i2Ef01
S.SEfOO
3.66 f 01
l.4Ef01
8.56-02

2.2E+01
L16fOO
3.6E+01
O.OEfOO
O.OEfOO
O.OEfOO

1.46-02
O.OEfOO
O.OEfOO
4.86-03

0.06 f 00
0.06 f 00
2^6-02
2.56-03
5.06-03
6.46-03
2.8E-03
2.1E-02
6.9E-03
4.6E-03
2.8E-03
5.2E-01

O.OEfOO
O.OEfOO
2.06-03
2.1E-01
12E-01

Al-2



EXPOSURE POINT: ON-STTE
MEDIUM: GROUNDWATER

UNITS; MG/L
U MULTIPLIER 0.5

DATA STATISTICS OATE: 07/01/92
FILENAME GW STAT

CHEMICAL

1 Aluminum
2 Antimony

HITS TOTAL MAX WIN AM STOS AM95 EPC

16
17
18
19
20
21

Arsenic
Barium
Beryllium

6 Cadmium
7 Chromium
3 Cobalt
9 Copper

10 Lead
11 Mercury
12 Nickel
13 Silver
14 Vanadium
15 Cyanide

Ammonia-N
Nitrate + Nitrite
Acetone

metnane
Butanone. 2-
Chlorobenzene

22 Chloroform
23 Dichtoroemane, Li-
24 Otchtoroetnene, 1,2- (total)

Etrrytberuene
Mettiyt-2-pemanone. 4-

& Metttyiene chloride
28 Tetracntoroetriane. 1,1 A2-
29 Tetracnloroeihene
30 Toluene
31 Trlchtoroetnane. 1,1,1-
32 Trichloroetftane. 1.1,2-
33 Trichkxoeinene
34 Vinyl acetate
35 Vinyl chloride
36 Xylenee (total)
37 Bis(2-etnythe3rvt)phthatata
38 Di-n-Outylprrthalate

2
0
1
1
0
0
0
0
0
0
1
3
0
0
1
3
1
0
0
1
0
0
0
6
0
0
0
0
0
0
0
0
3
0
3
0
0
0

6
2
2
2
2
2
6
2
8
2
2
6
4
2
1
3
3
5
5
5
5
5
5
6
5
5
5
5
5
5
5
5
6
5
5
5
1
1

3.9E-01
2.SE-02
4.26-03
5.6E-02
5.06-04

0.06+00
1. IE-02
7.0E-03
5.5E-03
1.66-03
3.SE-04
1. IE-01
456-03
406-03
3.7E-02

1.0E+00
1.66+01
8.06-02
2.5E-02
4.56-02

O.OEt-00
2.5E-02
2.56-02

1.4E*00
O.OE+00
5.0E-02

O.OE*00
0.06*00
0.06 -f 00
^56-02
2.56-02

O.OEfOO
6.7E+00
5.06-02
6.86-02
2.56-02

0.06+00
5.06-03

2.36-02
2.26-02
1.56-03
2.1E-02
5.06-04

0.06 * 00
3.06-03
2.06-03
2.56-03
1.06-03
1.06-04
4.56-03
3.36-03
2.56-03
3.76-02
1.56-01
2.56-02
5.06-03
2.56-03
5.06-03

0.061-00
2.56-03
2.56-03
456-03

0.06fOO
5.06-03

0.06 + 00
0.06*00
0.061-00
2J6-03
2.56-03

0.06+00
2.5E-03
5.06-03
3.56-03
2.56-03

0.06+00
5.06-03

1 .OE-01
2.4E-02
2.9E-03
3.96-02
5.0E-04

0.06+00
456-03
456-03
4.3E-03
1.3E-03
2.36-04
2.7E-02
42E-03
3.3E-03
3.7E-02
4.9E-01

5.4E+00
2.5E-02
8.56-03
196-02

0.06+00
8.56-03
8.56-03
3.66-01

O.OE+00
1.5E-02

0.06+00
0.06+00
0.06+00
8.56-03
8.56-03

0.06+00
1.3E+00

1.5E-02
3.3E-02
8.SE-03

O.OE+00
S.OE-03

1 4E-01
Z5E-03
1.9E-03
2.5E-02

O.OE+00
O.OE+00
3.0E-03
3.5E-03
1.2E-03
42E-04
1.8E-04
42E-02
6.3E-04
1.1E-03

O.OE+00
45E-01

9.2E+00
3. IE-02
9.36-03
1.76-02

0.06+00
9.36-03
9.36-03
5.26-01

O.OE+00
2.06-02

0.06+00
0.06+00
0.06+00
9.36-03
9.36-03

0.06+00
2.7E+00
2.QE-02
2.SE-02
9.3E-03

O.OE+00
O.OE+00

2.2E-01
3.5E-02
1.1E-02
1 5E-01
5.0E-04

O.OE+00
6.9E-03
2.0E-02
5.3E-03
3.2E-03
1.1E-03
6.2E-02
4.9E-03
8.0E-03

O.OE+00
1 2E+00
Z1E+01
5.5E-02
1.7E-02
3.5E-02

O.OE+00
1.7E-02
1.76-02
7.96O1

0.06+00
3.4E-O2

O.OE+00
O.OE+00
O.OE+00

1.76-02
1.76-02

O.OE+00
3.5E+00
3.4E-02
6.0E-02
1.7E-02

O.OE+00
O.OE+00

2.2E-01
2.6E-02
4.26-03
5.66-02
S.OE-04

O.OE+00
6.9E-03
7.0E-03
5.3E-03
1.6E-03
3.6E-04
6.2E-02
4.5E-03
40E-03
3.7EXJ2

1.0E+00
1.6E+01
5.5E-02
1.76-02
3.56-02

0.06+00
1.76-02
1. 76X12
7.96-01

0.06+00
3.46-02

0.06+00
0.06+00
O.OE+00

1.76-02
1.76-02

0.06+00
3.56+00
3.4E-02
6.06-02
1. 76-02

0.06+00
5.0E-03

Al-3



EXPOSURE POINT: TARGET POND
MEOOJM: SURFACE WATER

UNITS: MG/L
U MULTIPLIER 0.5

DATA STATISTICS DATE 06/30/92
FILENAME SW STAT

CHEMICAL

' Aluminum
2 Antimony
3 ATMTMC
4 Barium
5 Beryllium
6 Cadmium
7 Chromium
8 Cobalt
9 Copper

10 Lead
n Mercury
12 Nickel
13 Silver
14 Vanadium
15 Cyanide
16 Ammonia-N
17 Nitrate*Nitrite
18 Acetone
19 Bromodiehlorometriane
20 Butanone, 2-
21 CMorobenzene
22 Cnlorotorrn
23 Oichloroeinane. Li-
24 OicntoroetrMne, 1.2- (total)
'5 Ethylbeniene
S Metfiyl-2-pemanone, 4-

27 Methytene cnloride
28 Tettiehloroethane. 1.1.Z2-
29 Tetrachloroetriene
30 Toluene
31 Trichtoroetfiane, 1,LI-
32 Triehloroetnane, 1.1.2-
33 Trichloroethene
34 Vinyl acetate
33 Vinyl chloride
36 Xylenea (total)
37 Bi»(2-ethy(heiyi)pfrthal«te
38 Of-n-butylpmrtalata

HITS TOTAL

1
0
0
0
0
0
2
0
0
2
0
4
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

MAX MIN AM 3TDS AM96 EPC

7 5.4E+00 4.3E-02 S.OE-01 2.0E+00 2.3E+00
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
3 O.OEfOO O.OE-cOO O.OEfOO O.OE-t-00 O.OEfOO
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
7 1 4E-02 3.5E-03 6.9E-03 5.0E-O3 1.1E-02
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
7 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
3 4.3E-03 1.0E-03 2.3E-03 1.6E-03 5.6E-03
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
7 3.0E-01 5.5E-03 146-01 1.4EO1 2.5E-01
7 1.1E-02 45E-03 5.8E-03 2.8E-03 7.7E-03
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
3 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
1 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0. O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO
0 O.OEfOO O.OEfOO O.OEfOO O.OEfOO O.OEfOO

2.3EfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO

1.1E-02
O.OEfOO
O.OEfOO
4.3E-03

O.OEfOO
2.5E-01
7.7E-03

O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO
O.OEfOO

Al-4



EXPOSURE POINT: TARGET POND
MEDIUM: SEDIMENT

UNITS: MG/KG
U MULTIPLIER: 0.3

DATA STATISTICS OATE: 06/30/92
FILENAME SED STAT

CHEMICAL

1 Aluminum
2 Antimony
3 A/MOW
4 Barium
5 Beryllium
6 Cadmium
7 Chromium
3 Cobalt
9 Copper

10 Laad
11 Mercury
12 Nickel
13 Silver
14 Vanadium
15 Cyanide
18 Ammonia-N
17 Nitrate* Nitrite
18 Acetone
19 BrornodichJorometttane
20 Butanone. 2-
21 Chlorobenzene
22 Chloroform
23 Dtchtoroetnane. Li-
24 Otchtoroetftene, 1.2- (total)
75 Etnytbenzene

S Memyt-2-oemanone. 4-
& Mettiylene chloride
28 Tetrtchtofoethane. 1.1,2£-
29 Tetracnloroetnene
30 Toluene
31 Trichkxoethane, 1,LI-
32 Trlcriloroettiane, 1,1,2-
33 Trichtaroethene
34 Vinyl acetate
35 Vinyl chloride
36 Xytenee (total)
37 Bis(2-ethylnexyOpmhalata
38 Di-n-butylphtnalaie

HITS TOTAL MAX MIN AM 3TDS AM95 EPC

21
0
7
7
4
4

21
6

20
7
1

21
1
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

21 3.4E+04 1.2E+04 2.0E+04 6.7E + 03 2.2E+04
7 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.QE+00
7 6.7E + 00 1.2E+00 4.1E+00 1.3E+00 5.4E+00
7 2.7E+02 1.0E+02 1.8E+02 6.1E + 01 2.3E+02
7 1.9E+00 3.9E-01 9.2E-01 486-01 1.3E+00
7 6.0E+00 1.5E+00 Z9E*00 1.6E*00 4.1£*00

21 2.4E+03 1.7E*01 3.6E+02 6.4£»02 6.0E + 02
7 1.2E+01 4.1E+00 72E*00 2.4E+00 8.9E+00

21 1.7E+04 1.4E*00 iOE*03 4.2E*03 3.6E+03
7 1.4E+02 1.1Ef01 «.2Ef01 5.0E+01 9.8E+01
7 73E-01 5.3E-02 3.1E-01 2.4E-01 4 9E-01

21 42E»01 73E+00 2.46*01 S.lEfOO 2.7E+01
21 43E+00 1.1E+00 1.8E+00 3.5E-01 2.1E+00

7 4.46i-01 2.7Ef01 3.6E+01 5.5EfOO 40E*01
3 O.OE>00 O.OEtOO O.OE+00 O.QE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE + 00 O.OE + 00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE + 00
0 O.OE+00 O.OE+00 0.06+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE + 00
0 O.OE+00 O.OE+00 O.OE+00 O.OE + 00 O.OE + 00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE + 00
0 O.OE+00 O.OE+00 O.OE + 00 O.OE+00 O.OE + 00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE + 00 O.OE+00

2.2E+04
O.OE+00
5.4E+00
2.3E+02
1.3E+00
4.1E+00
6.0E+02
3.9E+00
3.6E+03
9.8E+01
4.9E-01

2.7E+01
2.1E+00
406+01
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE + 00
O.OE+00
O.OE+00
O.OE+00

Al-5



EXPOSURE POINT:
MEDIUM:

UNITS:
U MULTIPLIER:

ON-SITE (WORKER)
SURFACE SOIL
MQ/KG
0.5

DATA STATISTICS 3ATE: 06/30/92
FILENAME WRK STAT

CHEMICAL

1 Aluminum
2 Antimony
3 ArM«MC
4 Barium
5 Beryllium
5 Cadmium
7 Chromium
3 Cobalt
9 Copper

10 L«ad
11 Mercury
12 Nickel
13 Silver
14 Vanadium
15 Cyanide
16 Ammonia-N
17 Nitrate * Nitrite
18 Acetone
19 Brornodichtoromeinane
20 Butanone. 2-
21 Chloroberuene
22 Chloroform
23 Otchkxoetnane, Li-
24 Dichtoroethene, 1,2- (total)
'5 Ethytbenzene
3 Mettiyt-2-pentanone. 4-

a Meihytene chloride
28 Tetraehloroetnane, 1.1.Z2-
29 Tetrachloroeinene
30 Toluene
31 TricMoreetrtane, 1,1,1-
32 Trichloroetnane. 1,1,2-
33 Tricnloroetntne
34 Vinyl acetate
35 Vinyl cntoride
38 Xylenee (total)
37 Bis(2-etnylnexyl)prttnalate
38 Di-n-butylphthalate

HITS TOTAL MAX MIN AM STOS AM95 EPC

61
1
4
3
3
4

61
2

52
4
0

59
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

SAMPLES USED
HMS-A1-0
HMS-A2-0
HMS-A3-0
HMS-A4-0
HMS-81-0
HMS-82-0
HM&BSO
HMS-B4O
HMS-85-0
HMS-C1-0
HMS-C2-0
HMS-C3-0
HMS-C4-0
HMS-C5-0

61 2.7E+04 2.2E+03 1.2E+04 6.5E+03 1.3E+04
4 6.4E+01 6.5E+00 £46+01 2.7E+01 S.6E+01
4 1.4E+01 3.3E+00 7.4E+00 4.9E+00 1.3E+01
4 1.3E+02 5.3E+01 7.4E+01 3.8E+01 1.2E+02
4 1.3E+00 3.4E-01 8.1 £-01 4 8E-01 1 4E+00
4 VlEfOI l.OE^-00 3.6E+00 4.7E + 00 9.1E+00

61 4.4E-f03 7.4E-COO 1.15+02 5.6Ef02 2.3E-f02
4 1.8E+01 2.3E+00 1.0E+01 7.0E*00 1.9E+01

61 5.0E+03 1.2E+00 3.3E+02 8.5E+02 5. IE +02
4 6.0E+01 l.5Ef01 2.9E+01 2.1E+01 5.3E+01
4 4.3E-01 6.QE-02 1.6E-01 1 8E-01 3.7E-01

60 5.06 + 01 5.0E+00 1.5E+01 8.5E+00 1.7E+01
61 1.1E+01 1.0E+00 1.4E+00 1.3E+00 1.7E+00

4 5.2E+01 i.OE+01 2.76+01 1.86 + 01 4.86+01
4 O.OE+00 O.OE+00 O.OE+00 O.OE + 00 O.OE+00
0 O.OE + 00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE + 00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE + 00 O.OE+00
0 O.OE + 00 O.OE + 00 O.OE+00 O.OE + 00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE + 00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 0.06+00
0 0.06+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE + 00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
0 O.OE+00 O.OE + 00 O.OE+00 O.OE + 00 O.OE+00

FOR THESE STATISTICS
HMS-02-0 HMS-F6-0 HMS-H5-0
HMS-03-0 HMS-F7-0 HMS-H6-0
HMS-04-0 HMS-F8-0 HMS-H7-0
HMS-O5-0 HMS-G3-0 HMS-H8-0
HMS-06-0 HMS-G3/H4-0 H MS-ISO
HMS-E2-0 HMS-G4-0 H MS-16-0
HMS-E3-0 HMS-G5-0 HMS-18-0
HMS-E4-0 HMS-C6-0 HMS-J5-0
HMS-E5-0 HMS-G7-0 HMS-J6-0
HMS-E6-0 HMS-G8-0 HMS-J7-0
HMS-E7-0 HMS-H3-0 HMS-K3-0
HMS-F3-0 HMS-H3/13-0 HMS-K4-0
HMS-F4-0 HMS-H4-0 HMS-K5-0
HMS-F5-0 HMS-H4/I5-0 HMS-K6-0

1.3E+04
1.76+01
1.3E+01
1.2E+02
1.2E+00
9.1E+00
2.3E+02
1.56+01
5.1E + 02
5.3E+01
3.7E-01

1.7E+01
1.7E+00
48E+01
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00

HMS-L3-0
HMS-U-0
HMS-L5-0
HMS-M3-0
HMS-M4-0
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1
2
3
4
S
6
7
8
9
10
11
12
13
14
5

16
17
18
19
20
21
22
23
" *

27
28
29
30
31
32
33
34
•>5

t
37
38

EXPOSURE PONT:
MEDIUM:

UNITS:
U MULTIPLIER

CHEMICAL

Aluminum
Antimony
ArMnic
Barium
Beryllium
Cadmium
Chromium
Cobalt
CopP«r
Laad
Mercury
Nick*
Silver
Vanadium
Cyanide
Ammonia-N
NHrate + Nitrite
Ace+ooe
Bromodichloromethane
Butanone. 2-
Cnlorebenzene
Chloroform
Dtehtoroetriane, 1,1-
Olchloroethene, 1 2- (total)
'Jhytberuene
4etnyt-2-pentanone, 4-
Methylene cnloride
Tetsactiloroethane, 1.1. 2£>
Tetrachloroetnene
Toluene
Trichtoroethane, 1,1,1-
Trichloroeinane, 1.1.2-
Trichtoroethene
Vinyl acetate
Vinyl chloride
Xylenee (total)
Bli«2-ethylriexyl)pritrialate
Ol-n-outylphthalate

ON-SfTE
GARDEN VEGETABLES
MG/KG
0.5

HITS

38
0
1
1
1
1

38
1

33
1
0

38
0
1
0
0
0
1
0
0
3
0
0

12
2
1
0
1
2
5
4
1

24
0
0
3
1
0

TOTAL

38
1
1
1
1
1

38
1

38
1
1

38
38

1
1
0
0

38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38

1
1

MAX

1.8E+04
6.6E+00
Z3E+00
1.4E+02
8.6E-01

1.3E+00
4.2E+01
8.6E+00
1.6E+02
1.4£-f01
6.56-02

3.16+01
1.2E+00
3.6E+01
O.OE+OO
O.OE+00
O.OE+OO
7.5E-02

O.OE+OO
O.OE+OO
1.8E-02

O.OE+00
O.OE+OO
1.3E-01
1.8E-02
3.1E-02
2.36-02
1.8E-02
i3E-01
3.7E-02
1.6E-02
1.6E-02

8.1E+00
O.OE+00
O.OE+00

1.6E-02
Z1E-01
2^£-01

MIN

2^E+03
C.6E+00
2JE+00
1.4E+02
8.6&01

1.3E+00
4.6E+00
8.SE+00
1.1E+00
1.4E+01
6.5&02

8.4E+00
4.7E-01

3.8E+01
O.OE+00
O.OE+00
O.OE+00
5.S&03

O.OE+00
O.OE+00
2JE-03

O.OE+00
O.OE+00
zoe-03
2.0E-03
5.0&03
3.0E-03
2A&03
3.0E-03
3.0E-03
1.0E43
2.8E-03
1.0E-03

O.OE+00
O.OE+00
ZOE-03
2. IE-01
i2E-01

DATA STATISTICS

AM

1.1E+04
6.8E+00
2JE+00
1.4E+02
8.6E-01

1.3E+00
1.9E+01
8.66+00
Z5E+01
1.4E+01
6.5E-02

2.0E+01
1.0E+00
3.6E+01
O.OE+00
O.OE+00
O.OE+00

1.8E-02
O.OE+00
O.OE+00
3^&03

aoE+oo
O.OE+00

1.4E-02
3.6E-03
7^E43
3^E-03
3.7E43
1.1E-02
5.2E-03
3.8E-03
3.7E-03
2.46-01

O.OE+00
O.OE+00
3.8E-03
2.1E-01
2.2E-01

STDS

4.0E+03
aoE+oo
O.OE+00
O.OE+00
O.OE+00
aoE+oo
8JE+00
aoE+oo
4.0E+01
aoE+oo
O.OE+00
7.1E+00

1.9E-01
O.OE+00
O.OE+00
O.OE+00
O.OE+00

1. 96-02
O.OE+00
O.OE+00
3.3E-03

O.OE+00
O.OE+00
Z96-02
iflE-03
5.8&03
4.5E-03
2.SE-03
3.8E-02
6.1E-03
3.1E-03
2.8E-03

1.0E+00
O.OE+00
O.OE+00
2.9E-03

O.OE+00
O.OE+00

AM06

1^E+04
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
Z2E+01
O.OE+00
3.6E+01
O.OE+00
O.OE+00
2^E+01
1.1E+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
2.3E-02

O.OE+00
O.OE+00
4.8E-03

O.OE+00
O.OE+00
2£E-02
4.4E-03
8.8E-03
6.4E-03
4.4EC3
2.1E-02
6.9E-03
4.6E-03
4.46-03
5^£-01

O.OE+00
O.OE+00
4.46-03

O.OE+00
O.OE+00

BCF

786-08
3.76-03
7.56O4
2^6-03
1.9E-04
1.56-02
3^EO4
8.7E-04
2JE-02
1. 06-03
2^E-02
4.96-03
1.06-02
2.8E-04

r4A
NA
NA

5.7E-01
h4A
NA

3. IE-02
NA
NA

4.96-02
3.16-02
1.16-01
1.46-01
3.56-02
3.3E-02
3.16-02
3.3E-02
436-02
3.46-02

NA
NA

3.16-02
6.86-02
426-02

DATE
FILENAME:

CALC
EPC

1.2E+04
6.66+00
2.3E+00
1.4E+02
3.8E-01

136+00
i2E+01
8.66+00
3.6E+01
1.4E+01
8.5E-02

2^E+01
1.1E+00
3.8E+01
O.OE+00
O.OE+00
O.OE+00

1.46-02
O.OE+00

- O.OE+00
486-03

O.OE+00
O.OE+00
2JE-02
2.56-03
5.0E-03
6.46-03
2.8E-03
2.16-02
6.9E-03
48E-03
Z 86-03
5.2E-01

O.OE+00
O.OE+00
2.0E-03
Z 16-01
^26-01

06/30/92
VEG_STAT

ADJUSTED
EPC

9. IE-01
2.46-02
1.7E-03
3^£-01
1.66-04
2.0E-02
8JE-03
5.86-03
7.8E-01
1.46-02
1.46-03
1.1E-01
1. IE-02
9.56-03

O.OE+00
O.OE+00
O.OE+00
8.0E-03

O.OE+00
O.OE+00

1.5E-04
O.OE+00
O.OE+00

1. IE-03
7.86-08
5.5EO4
8,76-04
9.56-05
6.9E-04
2^E-04
1.66-04
1^6-04
1.8E-02

O.OE+00
O.OE+00
6.36-05
1.46-02
9.06-03
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EXPOSURE POINT:
MEDIUM:

UNITS:
U MULTIPLIER:

ON-STTE (HWANG INPUT)
SOIL
MG/KG
0.5

OATA STATISTICS DATE
FILENAME

07/07/92
HNG 3C1L

1
2
3
4
5
6
7
3
9

1 0
1 1

CHEMICAL

CMoroMnztfl*
Ethylb«nitn«
M«thyt-2-p«nt»noo«. 4-
Mcthyton* chloride
Tttracntocowwrw. 1,1.12-
T*tractuoro«tn«n«

Trichloro«tn*n«. 1.1.1-
TrichloroMun*. 1,1.2-
TrichlorocttMn*
Xy<«nM (total)

HITS

3
2
1
0
1
2
3
5
1

38
3

"OTAL MAX MIN AM 5TDS AM95

56
56
56
58
56
56
56
56
56
56
56

1.66-02
1 SE-02
3.1E-02
2.3E-02
1 6E-O2
2.3E-01
1.4E-01
1.6E-02
1 6E-02

6.1E+00
1.6E-02

2.5E-03
2.0E-03
5.0E-03
3.0E-03
2.5E-03
2.5E-O3
3.0E-03
TOE-03
2.5E-03
1.0E-03
2.0E-03

3.6E-03
3.4E-03
6.3E-03
49E-O3
3.4E-03
3.2E-03
7.5E-03
3.5E-O3
3.4E-03
1 .7E-01
3.4E-03

2.7E-03
2.4E-03
4.7E-03
40E-03
2.3E-03
3.1E-02
T 9E-02
2.SE-03
2.3E-03
8.4E-01
2.4E-03

4.3E-03
4.0E-03
7.9E-03
5.8E-03
40E-03
1. SE-02
V2E-02
4. IE-03
4.0E-03
3.6E-01
3.9E-03

EPC

4.3E-03
2.5E-03
5.0E-03
5.8EO3
2.8E-03
1. SE-02
12E-02
4. IE-03
2.SE-03
3.6E-01
2.0E-03
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APPENDIX 2

DETAILED DESCRIPTION OF MODELS USED TO CALCULATE
AIR CONCENTRATIONS OF VOCs RELEASED FROM SOIL

-1.0 INTRODUCTION

The concentration of volatile organic chemicals (VOCs) in air that result from
releases from contaminated soil is a complex function of soil, chemical and
meteorological parameters. Estimation of the concentration values is usually
approached in two steps: first, the emission rate of each volatile from soil
is calculated, and then the resultant concentration in air is calculated.
Methods used to achieve these steps are detailed below.

2.0 EMISSION MODEL

Hwang (1986) developed a mathematical model for estimating the average
emission rate of a chemical from soil that considers the physical-chemical
properties of the chemical (its volatility and its tendency to sorb to soil
and dissolve in water) and the characteristics of the soil (the amount of
organic matter in the soil and the amount of pore space between soil
particles). The model assumes that the concentration of chemical at the
surface will tend to decrease over time due to volatilization, so the emission
rate also decreases as a function of time.

The basic equation proposed by Hwang (1986) is:

.
*

A discussion of the meaning and value of each of the terms in Equation 1 is
provided below.

Q Q is the average emission rate (g/cm2«sec) of a. chemical emitted
from soil over time period t.

Cs C, is the average concentration of chemical in soil (g/g). The
values of C were calculated using the average of all soil depths
(surface and subsurface), since the model is intended to describe
the process of volatilization from subsurface soils up through
surface soils.

E E is the soil porosity (dimensionless). It corresponds to the
fraction of total soil volume that is not occupied by solid matter.
The value of E is calculated from the following equation:

(2)
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where:

P3 - Average moist bulk soil density (g/cm3)
P3 - True soil density (the density of the solid matter)(g/cm3)

The value of Ps is not known, but a. value of 2.65 g/cm3 is typical
of most soils (Shen 1981). Since, the value of P, at this site is
not known, the default value for E of 0.35, recommended by USEPA
(1991), was used.

D, D, is the effective diffusivity (cm2/sec) of each chemical. This
characterizes the rate of chemical diffusion up through the pore
spaces of the soil. It is calculated from the chemical-specific
molecular diffusivity constant D (cm2/sec) and the soil porosity
(E), as follows:

D = D«£1/3 (3)

Values of D are available for a few chemicals, but most values must
be estimated by extrapolation (Lyman et al . 1982). The equation for
estimating D is:

where :

D - The diffusion coefficient of a chemical of concern
D' - The known diffusion coefficient of a reference chemical
MW - The molecular weight of the chemical of concern
MW' - The molecular weight of the reference chemical

Lyman et al. (1982) suggest that an appropriate method of estimating
D for a chemical of concern is to calculate D values based on two
compounds whose diffusion coefficients are known (carbon disulfide
and diechyl ether) and average the two D values.

Table A2-1 shows how the values of D were calculated for each of the
volatile chemicals of potential concern at this site.

H' H' (the nondimensional Henry's law constant) is a chemical- specific
term that is calculated from Henry's law constant as follows:

H' = H/KT (5)

A2-2
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TABLE A2-1 CHEMICAL-SPECIFIC PARAMETERS FOR THE HWANG MOOEL

MW
Oiftusivtry (cm2/sec)
DKa) D2(b) 0 (avgjCHEMICAL

Chlorobenzene
Etny1b«ru«n«
Metfiy*-2-oentanone. 4
Metftyten* cnlonde
Tetraehloroetfiane. 1,1,
Tetracniofoethene
Toluene
Trichtofoetnane. 1,1,1-
Trichloroetnane, 1,1.2-
Tricnloroetneoe
Xyi«n«» (total)

a) Calculaua by extrapolation from carbon auulfid* (Lyman «t al. 1982).
b) CalculatM by extrapolation from oietnyl «tn«f (Lyman «t al. 1982).
fil CalculatM from m» Kow according to Lyman tt al. 1982.

Valiw* from Montgomery and Welkom 1990 or USEPA 1986.
,, Values from USEPA 1992.

Koc (c) H.atm-m3/mol (0) Kowie)

113
106
100
as

168
166
92

133
133

131.5
106

8.37E-02
8.64E-02
8.89E-02
9.64E-02
6.86E-02
6.90E-C2
9^7E-02
r.7i Exa
7.71 E-02

• 7.75E-02
8.64E-02

720E-02
7.44EX32
7.66E-02
8.30E-02
5.91 £-02
5.94E-02
798E-02
6.64E-02
6.64E-02
6.68E-02
7.44E-02

7.78E-02
3.04E-02
8.27E-02
8.97E-02
6.38E-02
6.42E-02
3.83E-02
7.17E-02
7.17E-02
7.22E-02
8.04E-02

3.34E + 02
1.23E1-03
9.21E+01
7.43E+01
4.80E>02
1.68E+03
7.30E+02
5.40E+02
3.07E+02
4.91E+02
1.32E+03

3.90E-03
6.60E-03
1.50E-05
ZOOE-03
3.80E-04
2.5SE-02
6.70E-03
1.44E-02
7.40E-04
9.10E-03
7.04E-03

690
1400

12
8.1

250
2500
540
310
110
260

1600
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where :

H - Henry's law constant (atm-nr/mol)
R - Gas constant (8.2E-05 atm-nr/mol-K)
T - Temperature (K)

Table A2-1 shows how the values of H for each of the volatile
chemicals of potential concern at this site. At 20 C (293 K) , the
value of RT is 0.024 atm-m3/mol, and H' is given by:

H' * tf/0.024

a is a term that combines several soil- and chemical-specific
parameters, as follows:

'•" - <7>
£*?,(!-£)

The values of D,, E, Ps, and H' have been discussed above. The
value of K^ is discussed below.

Kd Kd is the soil-water partition coefficient (cm3/g) . It is a soil
and chemical-specific terra, calculated as follows:

where:

K,,e - Organic carbon binding constant (cm3/g) . Table A2-1
lists values for K3C calculated from the octanol/water
partition coefficients according to Lytnan et al. (1982)
for the volatile chemicals of potential concern at this
site.

F00 - Soil organic carbon fraction (unitless). The default
value for Foc suggested by USEPA (1991) is 21 (0.02).

t is the time (seconds) over which the emission rate is averaged.
The value of t was chosen to be 6 years (1.9E+08 seconds) for
subchronic exposure of children, and 30 years (6.3E+08 seconds) for
chronic exposure of adults. Since the emission rate decreases as a.
function of time, it is assumed that all exposures begin at the
present. This approach yields the highest possible exposure rates.
For example, any child exposed for 6 years beginning any time in the
future would have a lower exposure than for a child exposed now.
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TABLE A2-2 HWANG MODEL FOR CALCULATING EMISSION OF VOCs FROM SOIL
AND BOX MODEL FOR CALCULATION OF AIR CONCENTRATIONS

PART I i INPUT SOIL-fPECIPIC VARIABLES

PARAMETER UNITS
HOIST E4JLC SOIL DENSITY g/«l
TRUE PARTICLE DENSITY g/c.1
SOIL POROSITY <1-P*«/P>)
FRACTION ORGANIC CARBON

PART 2i INPUT CHEMICAL-SPECIFIC VALUES

CONC IN SOIL B9/>9
Cj/4

DIFFUSION COEFFICENT C.1/..C
ORGANIC CARBON BINDING COEFF «L/g
HENRYS UN CONSTANT Hm-m)/mol
DIHENSIONLESS HENRYS CONSTANT

PART ll CALCULATED VALUES

EFFECTIVE DIFFUSION COEFF c.2/««c
(D* • D * E'I/1)

> SOIL/MATER PARTITION COEFF cmi/ij
f (Kd - Roc • Foc|
Jl

ALPHA L.J/..C
(U»-t/(t>P«- ( l-E|-Kd/H' |

PART 4: RESULTS OF EMISSION MODEL

EXPOSURE DURATION y««t«
••c

AVERAGE EMISSION RATE 9/c«2->«c
(SUBCHRONIC] t IK. AVERAGE) g/«2-MC

•9/al-l«c

AVERAGE EMISSION HATE 9/ca2-»C
(CHRONIC) 10 >R AVERAGE) g/«2-««c

-9/.1-..C

PANT Si CALCULATION OF C VALUES USING BOX HOUEL

WIDTH (upwind-downwind distance) •
AVERAGE MIND SPEED B/..C
NIXING HEIGHT (10 - 0-4«| •

IYHBOL

E
Foe

C*
D
Eoc
•
N-

D*

Kd

ALPHA

t

0
0
0

0
0
0

H
u
H

VALUE
J.7

0.11
0.01

Chloro-
b.n».n.

.IE-01

.IE-0*

.IE-01

.IE. 02

.*E-01
-4E-01

S.4IE-02 S

14.41

l.OIE-04 1

SUBCHRONIC
4

l.»E.OI

.IE-IS

.IB-11

.IE-01

.IE-IS
-IE-11
.IE-01

100.0
4.4
II

CHEMICAL NAME

Ethyl-
b.ni4.n.

.SE-OI

.SE-0*

.OE-02

.21.01

.4E-01

.IE-01

.I7E-02

LSE«01

.2IE-04

.OE-1S

.OE-ll

.OE-OI

.IE-IS

.IE-11

.IE-01

4-Hathyl-
2-p«ntM<eno

S. OE-OI
.OE-0*
.IE-01
.7E.01
.SB-OS
.IB-04

S.I1E-01

1.141

4.02E-04

CHRONIC
10

J.SE.OI

.4E-1S

. 4E-I1

.4E-OI

.IE- 14

.IE- 12

.IE-0*

1121-T.tr*-
H*tt>yl*n* chloio-
Cblocido

S. IE-01
S.IE-0*
1. OB-01
7.4E.01
1. OB-01
1. IE-01

I.12E-01

1.414

7.12E-04

1.2E-I4
2. IE-10
1. IE-01

l.OOE-14
I.OOE-IO
I.OOE-07

•th*na

.IE-01

.IE-0*

.4B-01

.1C. 02

.IE-04

.IE-01

4.SOE-02

S.4E.OO

l.SIE-OS

1.SE-1S
I.SE-ll
1. SB-01

4.7E-II
4. IE-11
I.1E-0*

T«tr«-
cnlofO-
•ttMIM

.SE-02

.SE-0*

.4B-01

.IB'01

.4E-01

.11.00

4.S1E-02

11.4

2.»1E-04

1.7E-I4
.IE-10
.IB-07

.7E-14
-IE-10
.IE-07

Tolu«n«

.IB-01

.IB-01

.4E-02

.IE. 02

.71-01

.IB-01

I.OIE-01

14.4

1.1SE-04

1.4E-I4
.IB-10
.IB-07

.IE-14

.IE-10

.IE-01

Hl-Tri-
chloro-
•th«n«

.IE-01

.IB-0*

.IB-01
-4E.02
.4E-01
.OE-OI

S.OSE-01

10.1

S.I4E-04

.4E-14

.4E-IO

.4E-07

.2E-IS

.2E-I1

.IE-01

112-Ttl-
chloco- TrichloEo-
.th.n.

.IE-01

.IE-0*

.IB-01

.IE. 02
-4E-04
.IB-01

S.OSE-01

4. 14

S.ISE-OS

2. IE-IS
LIE- 11
LIE-01

1 .2E-1S
1.2E-I1
1. IE-01

•th«M

1.4E-01
1.4E-01
7. IE-01
4.*E<01
*. IE-01
1. IE-01

S.09E-02

9.112

1.V4E-04

1 .OE-12
1 .OE-OI
l.OE-OS

4. it 11
4. SE-0*
4.SE-04

Xyl.n..

2. OE-OI
l.OE-OI
1. OB-01
l.lEiOl
7. OE-OI
2.JE-01

S.47E-01

24.4

1 .2IE 04

.2E IS

.IE-11

.IE-01

.4E IS

.4E 11

.41-04

AIR CONCENTRATION IN BOX (C - Q'W/|H/J|'U|

SUBCHRONIC (I yt «v.r«9»| mg/mi C

CHRONIC (10 yc avcraq*) mq/m) C

l .SE-0) I . 4 E - 0 7

1 . I E - 0 1 1 . I E - 0 1

S . 4 E - O I I .IE-01 4 . O E - O I l . S E - 0 4 l . O E - 0 4 S . S E - 0 7 1 . I E - 0 1

2 . S E - O I l.*E-0) 1 . IE-01 4 . 4 E - 0 7 4 .SE-07 l . S E - 0 7 4 . I E - 0 4

4 . 0 E - O S I . I E - 0 1

1 . I E - O S S . 7 E - O I
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Eased on these input parameters, average subchronic and chronic emission rates
were calculated from equation 1 for each chemical. These calculations and the
resultant values are summarized in Table A2-2 (Parts 1-4).

3.0 BOX MODEL

The concentrations of volatile chemicals in air that result from the soil
emission pathway were estimated using a box model (Hanna et al. 1982). The
basic equation is:

where:

C - concentration in air (mg/m3)
Q - emission rate (mg/m2 -sec)
X - cross-wind dimension of the box (m)
H - mixing height of the box (m)
U - average windspeed (m/sec) across the box

Values of these parameters were derived as follows:

Q The emission rates were calculated as described in Section 2.0,
above .

X The distance from the upwind to downwind edge of the box was
estimated to be about 100 m, based on the scale map shown in
Figure 1-2.

H The mixing height of the box is a function of distance from the
source and turbulence of the air which, in turn, is a function of
the roughness of the terrain. The value of H at the upwind edge of
the site is zero. At the downwind edge, the value of H was
calculated from the following equation (Pasquill 1975) :

X - 6.25 ZoKH/ZQ) In (ff/̂ ,) - 1.58 (H/Z?) * 1.58] (10)

where :

X - Upwind to downwind distance (ra)
ZQ - Roughness height (m)

The roughness height at the site was estimated to be 0.6 m, based on
Cowherd et al. (1985). Employing this value for ZQ and a value of
100 m for X, the corresponding value of H is 11 m.
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U The average wind speed was taken to be 4.6 m/sec, based on wind
speed measured at the Detroit Metropolitan Airport. ;a)

Employing these input parameters, the concentrations of chemicals in air were
calculated as shown in Table A2-2 (Part 5).

4.0 REFERENCES
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polychlorinated biphenyls (PCBs) cleanup. Washington, DC: U.S Environmental
Protection Agency.

Lyman WJ, Reehl WF, Rosenblatt DH. 1982. Handbook of chemical property
estimation methods. New York, NY: McGraw-Hill Book Company.

Montgomery JH, Welkom LM. 1990. Groundwater chemicals desk reference.
Chelsea, MI: Lewis Publishers, Inc.

Pasquill F. 1975. The dispersion of materials in the atmospheric boundary
layer. In: Lectures on air pollution and environmental impact analyses.
Boston, MA: American Meteorological Society. 1-34.

Shen T. 1981. Estimating hazardous air emissions from disposal sites.
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USEPA. 1991. U.S. Environmental Protection Agency. Office of Emergency and
Remedial Response. Risk assessment guidance for superfund. Volume I. Human
health evaluation manual. Part B. Washington, DC: U.S. Environmental
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(a) Personal communication with Dan Riddle, U.S. National Weather Service,
Detroit, 07/06/92.'
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APPENDIX 3

DETAILED DESCRIPTION OF HIF DERIVATIONS

1.0 BASIC EQUATION AND GENERAL ASSUMPTIONS

As discussed in Section 3.4.2, the basic equation for calculating HIF terms
is :

HIF - ' ' ; ( i )BW'AT

where:

IR - Intake Rate. This is the average amount of contaminated medium
inhaled or ingested per unit time or event.

BW - Body Weight. This is the average body weight (kg) over the exposure
period.

EF - Exposure Frequency. This describes how often exposure occurs per
unit time (hr/day, days/yr, events/yr, etc.)

ED - Exposure Duration. This is the total length of time that exposure
occurs within the time period of concern (the averaging time). The
product of EF and ED gives the total number of days or events that
exposure occurred.

AT - Averaging Time. This is the time period over which the average
is calculated (days).

dose

Table A3-1 summarizes the populations and exposure pathways selected for
quantitative analysis in this risk assessment. For each population and
exposure pathway, average (AVG) and reasonable maximum (RME) exposure are
calculated. For AVG exposure HIFs, the values of parameters are selected to
represent the most likely or average exposure conditions. The values for RME
variables are selected to represent the highest exposure that could reasonably
be expected to occur, but not necessarily the worst case. Thus, average
values are selected for some parameters (body weight, skin surface area) and
90 to 95th percentile values are selected where available for other parameters
(intake of medium, exposure frequency and duration). Standard assumptions
used to evaluate AVG and RME exposures of these populations are as follows.

Bodv Weight

The average human body weight is 70 kg (154 Ib) for adults and 15 kg (33 Ib)
for children aged 1-6 (USEPA 1991a). The resident youngster is assumed to be
aged 7 to 16. The average body weight for this age span is about 43 kg (USEPA
1989b) . These values are used for both AVG and RME intake calculations.

A3-1



Oft Systems, Jnc.

TABLE A3-1 LIST OF EXPOSURE SCENARIOS SELECTED
FOR QUANTITATIVE EVALUATION

Exposed Population Exposure Medium Exposure Route

Current On-Site Worker Soil Oral

Hypothetical Future On- Yard Soil Oral
Site Residents Groundwater Oral, Dermal
(Adults, Children) Indoor Air (VOCs) Inhalation

Vegetables Oral
Ambient Air Inhalation

Hypothetical Future Surface Water Oral, Dermal
On-Site Residents Sediment Oral
(Youngsters)
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Exposure Frequency

Residents under both RME and AVG conditions are assumed to be exposed at their
residence 350 day/yr (USEPA 1991a). This is based on the assumption that
residents are at home for all but a two-week vacation period each year. This
is probably an overestimate for adults who work away from home and for school-
age children, but is reasonable for pre-school children and for adults who are
not employed outside the home. This value is a standard USEPA (1991a) default
value and it is not known what percentile of the distribution of exposure
frequency values it represents.

Workers are assumed to be exposed 250 days/yr (USEPA 1991a), based on the
assumption that the worker works 5 days/week, 50 weeks/year. This is a USEPA
default value; the percentile this value represents is unknown. The workers
at Hi-Mill are further assumed to be exposed only during the period when the
weather is suitable for outdoor lunchtime activity, approximately six months
of the year. Therefore, workers are assumed to be exposed 125 days/yr. This
value is used for both RME and AVG exposures.

Exposures to resident youngsters at Target Pond are assumed to occur a
reasonable maximum of three times a week during the summer months, or 39
exposure events/year. An average exposure is assumed to occur once a week
during the summer months (13 exposure events/year; June to August). Since
site-specific data are unavailable, exposure frequencies were assumed based on
best professional Judgment.

Exposure Duration

Residents are assumed to live in their home for an average of 9 years up to a
reasonable maximum (90th percentile) of 30 years (USEPA 1989a). Based on
this, the RME exposure duration selected for evaluation of chronic and
lifetime adult exposures is 30 years; the AVG exposure duration is assumed to
be 9 years.

Since children generally have higher intakes of air, water and soil per unit
body weight than adults, all HIF terms for a residential child are based on
the interval between ages 0 and 6 (i.e., an exposure duration of 6 years).
This value is used for both AVG and RME exposures. The resident youngster is
also assumed to be exposed for a 10-year period, age 7 to 16 under both AVG
and RME exposures.

Workers are assumed to be exposed for a reasonable maximum of 25 years (USEFA
1991a). This is a 95th percentile default value recommended by USEPA (1991a).
It is assumed that the average exposure duration is 9 years, equal to the
average residence time in one home.

Averaging Time

The averaging times for the populations described above are equal to the
exposure duration when evaluating noncarcinogenic health hazards and equal to
70 years when evaluating carcinogenic risks.
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2.0 INGESTION OF WATER

2.1 Drinking Water

A reasonable maximum drinking water intake rate (90th percentile) for adult
residents is 2 L/day, and for child residents is 1 L/day (USEPA 1989b). An
AVG intake rate is 1.4 L/day for adults and 0.6 L/day for children. Based on
these intake rates and the values for EF, ED, BW and AT described previously,
the HIF terms for ingestion of drinking water are calculated as shown in
Table A3-2.

2.2 Surface Water

It is assumed that future residents could swim or play in Target Pond.
Ingestion of surface water could occur during these activities. The USEPA
(1989a) reports that an average of 0.05 L/hr of water could be consumed while
swimming. The USEPA (1992) also recommends both average (0.5 hr) and upper-
bound (1.0 hr) estimates of the event time. Thus, it is assumed that during
each swimming/playing event at Target Pond 0.05 L/hr of water could be
incidentally ingested by youngsters during an exposure event lasting 0.5 (AVG)
or 1.0 (RME) hr. Based on these values, the HIF terms for ingestion of
surface water are calculated as shown in Table A3-3.

3.0 INGESTION OF SEDIMENTS

No data were located on the amount of sediment an individual could ingest
during swimming or playing in Target Pond. In the absence of data, a
reasonable maximum value of 100 mg/event for a youngster is assumed, based on
activities (catching frogs or other amphibians, digging along the edge of the
pond, etc.) during which contact with the sediments is likely to occur. For
average exposures a value of 50 mg/event (one-half the RME value) was assumed.
Based on these values, the HIFs for ingestion of sediments by the future
resident youngster are shown in Table A3-4.

4.0 INGESTION OF SOIL

Available data on soil intake by humans under typical residential conditions
indicate that most soil intake is by hand-to-mouth contact and that intake
decreases as a function of age. The reasonable maximum soil intake by
residential children less than 6 years of age is estimated to be 200 mg/day
(2E-04 kg/day) (USEPA 1989a) and the average intake is about 100 mg/day (USEPA
1991b) or one-half the RME intake. While it is true some children ingest
considerably more (pica behavior), this is believed to be uncommon and is not
considered in calculating an HIF. A residential adult RME ingestion rate is
about 100 mg/day (IE-04 kg/day) (USEPA 1989a). The average rate is assumed to
be one-half the RME value, 50 mg/day, assuming the same ratio of RME and AVG
intakes as the child, since no data were located on average adult soil intake
levels. To account for the fact that some adults may begin exposure as a
child, the RME soil ingestion rate for the adult is calculated as a time-
weighted-average over the first 30 years of life, assuming an ingestion rate
of 200 mg/day for a 15-kg child for 6 years and an ingestion rate of
100 mg/day for a 70-kg adult for 24 years (USEPA 1991a). This will
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TABLE A3-2 QUANTIFICATION OF EXPOSURE FROM INGESTION OF DRINKING WATER

Basic Equation: HIF - (IR'EF'ED)/(BW«AT)

Where:

HIF - Human intake factor (L/kg-day)
IR - Drinking water intake rate (L/day)
EF - Exposure frequency (days/year)
ED - Exposure duration (years)
BW - Body weight (kg)
AT - Averaging time (days)

Assumed values for exposure parameters:

Exposure
Parameter

IR

EF

BW

RME
AdultChild (1-6 vr) _______

1 L/day<a) 2 L/day<b>

350 days/yr<b>

6 years

15 kR<a

AT (Noncancer) 2,190 days

AT (Cancer) 25,550 days

HIFS

HIFC

HIFL

30 years<b>

70

10,950 days

25,550 days

Child (1-6
AVG

Adult

0.6 L/day <a>

350 days/yr<b> 350

6 years

15 kg< a>

2,190 days

25,550 days

3.8E-02 LAg-day

1.4 L/day<a)

350 day/yr<b)

9 years(b)

70 kg^b^

3,285 days

25,550 days

6.4E-02 L/kg-day

2.7E-02 L/kg-day -- 1.9E-02 L/kg-day

5.5E-03 LAg-day 1.2E-02 L/kg-day 3.3E-03 L/kg-day 2.5E-03 LAg-day

(a) Exposure Factors Handbook (USEPA 1989b) .
(b) Standard Factors Guidance (USEPA 1991a).
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TABLE A3-3 QUANTIFICATION OF EXPOSURE FROM INGESTION OF SURFACE WATER

Basic Equation: HIF - (IR.ET«EF-ED)/(BW«AT)

Where:

HIF - Human intake factor (L/kg-day)
IR - Surface water intake rate (L/day)
ET - Exposure time (hr/event)
EF - Exposure frequency (events/yr)
ED - Exposure duration (years)
BW - Body weight (kg)
AT - Averaging time (days)

Assumed values for exposure parameters:

Exposure

IR

ET

EF

ED

BW

AT (Noncancer)

AT (Cancer)

HIFC

HIFL

Resident Youngster (7-16 vr)
RME

5E-02 L/hr<a>

1.0 hr<*>

39 events/yr<c>

10 yr<c>

43 kg<d>

3,650 days

25,550 days

1.2E-04 L/kg-day

1.8E-06

AVG

5E-02 L/hr<a>

0.5

13 events/yr

10 yr< c )

43 k g < D >

3,650 days

25,550 days

2. IE-05 L/kg-day

3.0E-06 LAg-day

(a) Risk Assessment Guidance for Superfund (USEPA 1989a).
(b) Dermal Guidance (USEPA 1992).
(c) Assumed value--see text for discussion.
(d) Exposure Factors Handbook (USEPA 1989b).
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TABLE A3-4 QUANTIFICATION OF EXPOSURE FROM INGESTION OF SEDIMENT

Basic Equation: HIF - (IR-CF-EF«ED)/(BW.AT)

Where:

HIF - Hunan intake factor (kg/kg-day)
IR - Sediment intake rate (rug/event)
CF - Conversion factor (kg/mg)
EF - Exposure frequency (events/year)
ED - Exposure duration (years)
BW - Body weight (kg)
AT - Averaging time (days)

Assumed values for exposure parameters:

Exposure

prameter

Resident Youngster (7-16 vr)
RME AVG

IR

CF

EF

ED

BW

AT (Noncancer)

AT (Cancer)

HIFS
HIFC
HIFT

100

IE-06 kg/mg

39 e

10 years<a

43

3,650

25,550

50

IE-06 kg/mg

13 events/yr^a)

10 years(a)
43 kg(k)

3,650 days

25,550 days

2.5E-07 kg/kg-day 4.IE-08 kg/kg-day

3.5E-08 kg/kg-day 5.9E-09 kg/kg-day

(a) Assumed value based on best professional judgment; see text for
discussion.

(b) Exposure Factors Handbook (USEPA 1989b) .
(c) Standard Factors Guidance (USEPA 1991a).
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overestimate exposure of an adult who is not exposed as a child. For the AVG
adult exposure, it is assumed that the nine-year residence period is during
adulthood so time-weighting is unnecessary.

Soil intake for an industrial worker is estimated at 50 mg/day at work (USEPA
1991a). While this value is a representative reasonable maximum for a indoor
worker, it is assumed that it is also valid for an individual who spends time
outdoors engaging in recreational activity (picnicking or playing frisbee)
during the work day. As for the residential populations, ingestion rate of
one-half the reasonable maximum value is assumed for average exposures (i.e.,
25 mg/day).

Using the assumptions and estimates described above, the HIF values for
ingestion of soil are calculated as shown in Table A3-5.

5.0 INGESTION OF HOMEGROWN VEGETABLES

Available data on intake of foods indicates that adults consume about
200 g/day of vegetables from all sources (USEPA 1991). Children are generally
assumed to consume about half as much as adults (100 g/day). The fraction of
vegetables consumed that are homegrown is 0.4 for RUE exposure (USEPA 1991a)
or 0.25 for AVG exposure (USEPA 1989b).

Based on these values, the HIFs for ingestion of homegrown vegetables are
shown in Table A3-6.

6.0 DERMAL EXPOSURES TO CHEMICALS IN WATER

Humans absorb chemicals from household water across the skin during showering
or bathing or from outdoor surface waters while wading or playing. The
equation for calculating the HIF for dermal exposure is slightly different
from the basic equation (1) and is as follows:

HIF (L/kg-daj) - SA-PC.ET-EF.ED-CF (2)' * 7

where:

HIF - Hunan Intake Factor (LAg-day)
SA - Skin Surface Area Available for Contact (cm̂ )
PC - Chemical-Specific Dermal Permeability Constant (cm/hr)
ET - Exposure Time (hours/day)
EF - Exposure Frequency (days/year)
ED - Exposure Duration (years)
CF - Volumetric Conversion Factor for Water (1 L/1,000 crn^)
BW - Body Weight (kg)
AT - Averaging Time (days)
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APPENDIX 4

TOXICOLOGICAL SUMMARIES FOR THE CHEMICALS OF CHIEF CONCERN AT THE HI-MILL SITE

Section __________________Chemical____________________ Page

1.0 Antimony . . . . . . . . . . . . . . . . . . . . . . . . . A4-2

2 . 0 Arsenic . . . . . . . . . . . . . . . . . . . . . . . . . . A4-3

3.0 1,2-Dichloroethene (Total) . . . . . . . . . . . . . . . . A4-7

4 . 0 Nitrate/Nitrite . . . . . . . . . . . . . . . . . . . . . . A4-8

5 . 0 Trichloroethene . . . . . . . . . . . . . . . . . . . . . . A4-10

6.0 Vinyl Chloride . . . . . . . . . . . . . . . . . . . . . . A4-12
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1.0 ANTIMONY

1- • 1 Noncarcinogenic Effects

3oth human occupational and animal studies provide evidence for respiratory
effects by antimony compounds following inhalation exposure. Pneumoconiosis
has been observed in humans exposed by acute and chronic inhalation to
antimony at atmospheric concentrations ranging from 0.08 to 75 mg/m3 (USEPA
1980). Occupational exposures of 2.15 mg/m3 antimony as antimony trisulfide
have produced increased blood pressure and altered EKG readings in humans
(ATSDR 1990). In animals, increased macrophage proliferation and activity,
myocardial pulmonary fibrosis and certain types of pneumonia have been
observed after inhalation exposure to antimony at concentrations typically
ranging from 45 to 125 mg/m3 (USEPA 1980). To date, the USEPA has not
determined an RfC for inhalation of antimony (USEPA 1992).

Oral administration of therapeutic doses of antimony to humans has been
associated with nausea, vomiting, skin rashes, myocardial symptoms and hepatic
necrosis following ingestion of doses typically ranging from 0.4 to 2.1
mg/kg/day (USEPA 1980). Consistent with observations in humans, animal
studies have yielded data showing myocardial damage from oral ingestion of
high doses of antimony. A decreased hypotensive response and decreased
maternal weight gain have been noted in rats following subchronic oral doses
as low as 0.075 mg/kg/day (ATSDR 1990). Schroeder et al. (1970) reported that
rats exposed to 5 ppm (0.35 mg/kg/day) of potassium antimony tartrate via
drinking water had significantly shortened lifespans, significantly lower
glucose levels and significant variations in serum cholesterol levels. This
study was the basis . -. -iiich USEPA (1992) derived a chronic oral RfD of 4E-04
mg/ke' •.!-•. . LOAEI. ' ;5 mg/kg/day and an uncertainty factor of 1,000 (to
accounc t>: ..ê cr - And intraspecies variability and the use of a LOAEL)
were used co derive ;na oral RfD. Confidence in the chosen study is rated as
low because only one species and one dose level were used, no-observed-effect
level (NOEL) was determined and gross pathology and histopathology were not
well described (USEPA 1992).

1.2 Carcinogenic Effects

There is insufficient evidence to determine the carcinogenicity of antimony.
Inhalation studies with 4.2 to 36 mg/m3 antimony trioxide in rats provided
only qualitative evidence of lung cancer (USEPA 1980). Other inhalation
studies using 3.8 to 4.2 mg/m3 antimony were negative for carcinogenicity in
rats and pigs (ATSDR 1990). Schroeder et al. (1970) administered 5 ppm of
potassium antimony tartrate in drinking water to rats from weaning until
natural death and concluded antimony was not tumorigenic. Antimony has not
been evaluated by the USEPA for evidence of carcinogenic potential (USEPA
1992).

1.3 References

ATSDR. 1990. Agency for Toxic Substances and Disease Registry.
Toxicological profile for antimony (draft). Atlanta, GA: Agency for Toxic
Substances and Disease Registry.

Schroeder HA, Mitchener M, Nason AP. 1970. Zirconium, niobium, antimony,
vanadium and lead in rats: life-term studies. J. Nutr. 100:59-68.
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USEPA. 1992. U.S. Environmental Protection Agency. Integrated Risk
Information System (IRIS).

USEPA. L980. U.S. Environmental Protection Agency. Office of Water
Regulations and Standards. Ambient water quality criteria for antimony.
Washington. DC: U.S. Environmental Protection Agency. EPA 440/5-80-020.

2.0 ARSENIC

Arsenic toxicity depends upon its chemical form. In general, compounds
containing As(+3) (arsenites) have somewhat higher acute toxicity than
compounds as As(+5) (arsenates) (ATSDR 1991, USEPA 1984). Readily soluble
arsenic compounds tend to be somewhat more toxic than poorly soluble forms.
However, conversions in valence state and solubility may occur both in the
environment and in the body (USEPA 1988), so oxidation state is usually not a
critical consideration in evaluating the toxicity of arsenic compounds.

2.1 Noncarcinogenic Effects

Inhalation exposure to arsenic compounds in air can produce skin changes,
vascular injury and gastrointestinal irritation, but the effects are usually
very mild. The chief effect is usually irritation to the skin and mucous
membranes of the eyes, nose and throat (ATSDR 1991). Occupational exposure
levels producing these effects range from 0.05 to 0.5 mg/m3 (ATSDR 1991). For
example, skin darkening and corns have been noted in workers who were exposed
chronically to airborne levels of about 0.4 mg/m3 (Perry et al. 1948), while
levels of 0.1 to 0.2 mg/m3 have been reported to cause mild skin irritation
(Pinto and McGill 1953). Blom et al. (1985) concluded the risk of
neurological effects is minimal at exposure levels of 0.05 mg/m3, and ATSDR
(1991) has estimated that the effects of arsenic in air are minor at exposure
levels of 0.1 to 1 mg/m3. In mice, exposure to 0.5 to 0.9 mg/m3 produced
injury to alveolar macrophages (ATSDR 1991). The USEPA has not developed an
inhalation RfC for arsenic (USEPA 1992).

Oral exposure to high doses of arsenic produces marked irritation of the
gastrointestinal tract, leading to nausea and vomiting. Symptoms of chronic
ingestion of lower levels of arsenic often begin with a vague weakness and
nausea. As exposure continues, symptoms become more characteristic and
include diarrhea, vomiting, decreased blood cell formation, injury to blood
vessels, damage to kidney and liver and impaired nerve function that leads to
"pins and needles" sensations in the hands and feet. The most diagnostic sign
of chronic arsenic exposure is an unusual pattern of skin abnormalities,
including dark and white spots and a pattern of small "corns," especially on
the palms and soles (ATSDR 1991)

The average daily intake of arsenic that produces these effects varies from
person to person. In a large epidemiological study, Tseng et al. (1968)
reported skin and vascular lesions in humans exposed to 0.014 mg/kg/day or
more arsenic through the drinking water in Taiwan. These effects were not
observed in a control population ingesting 0.0008 mg/kg/day.

The USEPA and the NOAEL of 0.0008 mg/kg/day for skin and vascular lesions
(Tseng et al., 1968) to derive an oral RfD of 3.0E-04 mg/kg/day (USEPA 1992).
The NOAEL was divided by an uncertainty factor of 3 to account for a lack of
reliable data on reproductive effects and the possibility that sensitive human
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subgroups may not have been identified. Confidence in the RfD is rated
medium. A higher rating was not given due to uncertainties in dose estimates
and other problems in the epidemiological data base (USEPA 1992).

2. 2 Carcinogenic Effects

Lung Cancer

There have been a number of epidemiological studies in humans which indicate
that chronic inhalation exposure to arsenic is associated with increased risk
of lung cancer (USEPA 1984, ATSDR 1991). As with many epidemiological
studies, confounding factors such as smoking and exposure to other lung
carcinogens may complicate data interpretation, but the consistent findings
among studies constitute convincing evidence that arsenic does increase lung
cancer incidence. Increased lung cancer risk has been reported most
frequently in smelter workers exposed to predominantly As(+3) (e.g., Lee and
Fraumeni 1969). Increased incidence of lung cancer also has been reported in
worker populations exposed mainly to As(+5) (Ott et al. 1974). Based on the
combined results of five separate risk estimates at two separate smelter
facilities, the USEPA 1992 has calculated a geometric-mean unit risk of
4.29E-3 (mg/m3)"1 corresponding to an inhalation slope factor of
15 (mg/kg/day)'1.

Skin Cancer

There is strong evidence from a number of human studies that oral exposure to
arsenic increases the risk of skin cancer (USEPA 1984, ATSDR 1991). The most
common type of cancer is squamous cell carcinoma, which appears to develop
from some skin corns. In addition, basal cell carcinoma may also occur,
typically arising from cells not associated with the corns. Although these
cancers may be easily removed, they can be painful and disfiguring and can be
fatal if left untreated.

The amount of arsenic ingestion that leads to skin cancer is controversial.
Based on a study of skin cancer incidence in Taiwanese residents exposed
mostly to As(+3) in drinking water (Tseng et al. 1968, USEPA 1984), the USEPA
has calculated a unit risk of 5E-5 (/ig/L)"1 corresponding to an oral slope
factor of 1.75 (mg/kg/day)"1 (USEPA 1992). This study has been criticized on
several grounds, including uncertainty about exposure levels, possible effects
of poor nutrition in the exposed population, potential exposure to other
substances besides arsenic and lack of blinding in the examiners.
Consequently, soae quantitative uncertainty exists in the cancer potency
factor derived from the Tseng data. Nevertheless, these criticisms do not
challenge the fundamental conclusion that arsenic ingestion is associated with
increased risk of skin cancer, and the Tseng study is considered to be the
best study currently available for quantitative.estimation of skin cancer risk
(USEPA 1988).

Other Cancers

Although the evidence is limited, there are some reports which indicate that
chronic oral arsenic exposure may increase risk of internal cancers, including
cancer of the liver, bladder and lung (Chen et al. 1985, 1986, 1988a, 1988b).
This is supported by limited evidence that inhalation exposure may also
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increase risk of gastrointestinal, renal or bladder cancers (Lee-Feldstein
1983, Enterline and Marsh 1982a).

Threshold Versus Nonthreshold Model of Arsenic Carcinogenicity

Most carcinogens are considered to act through a nonthreshold mechanism
whereby no dose except zero is without risk of cancer. Some researchers have
suggested that low doses of arsenic may be partially detoxified by in vivo
methylation, possibly leading to a threshold dose below which cancer will not
occur (Marcus and Rispin 1988). Although there are data which are consistent
with this view, the USEPA has reviewed the available information (USEPA 1992)
and has concluded that the data are insufficient at present to establish that
there is a threshold for arsenic-induced cancer.

2.3 Beneficial Effects

Several studies in animals suggest that low levels of arsenic in the diet may
be beneficial for reproduction and normal postnatal development (Schwartz
1977, Anke et al. 1978, 1987, Uthus et al. 1983). However, these studies were
not well controlled, and some researchers believe the data are not adequate to
show that arsenic is beneficial (Solomons 1984, Hindmarsh and McCurdy 1986).
The USEPA (1988) has reviewed the evidence and concluded that the essentiality
of low levels of arsenic in animals has not been established but is plausible.

If arsenic is beneficial or essential in animals, it is also likely to be so
for humans. Based on the animal data, the estimated beneficial dose for
humans is approximately 10 to 50 yg/day (USEPA 1988). This level of arsenic
intake is usually provided in a normal diet, and no cases of arsenic
deficiency in humans have been reported (ATSDR 1991).
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3.0 1,2-DICHLOROETHENE (TOTAL)

1,2-Dichloroethene exists in two isomeric forms: cis and trans. Because the
site analysis does not inidcate detection of one specific isomer, chis summary
will consider the health effects resulting from exposure to either isomer and
to mixtures of the cis and trans isomers.

3 .1 Noncarcinoeenic Effects

Very limited data are available regarding animal or human health effects
following exposure to either cis or trans 1,2-dichloroechene. Two human
studies have been located in the available literature (ATSDR 1989). One of
these studies reports a human fatality resulting from inhalation exposure to
1,2-dichloroechene in an unvented area. Information about the concentration
or isomeric form of the 1,2-dichloroechene was not provided nor was any
information available about the toxic effects leading to death. In another
case, a five to ten minute exposure to a solution containing 4.8 to 8.8 mg/L
trans 1,2-dichloroethene resulted in nausea, vertigo and drowsiness in two
human subjects. However, it is noc clear whether the isomer was pure, whether
the subjects were breathing an aerosol or a gas or the actual dose inhaled
(ATSDR 1989).

Serious effects seen in rats following an 8 hour exposure to 200 to 3,000 ppm
1,2-dichloroethene included capillary hyperemia in the lungs (1,000 ppm) and
enlarged hearts (3,000 ppm) (ATSDR 1989). Inhalation exposure in rats to
200 ppm for 16 weeks resulted in liver degeneration and pulmonary
infiltration. A reference does for inhalation exposure to trans 1,2-
dichloroethene is not now available from USEPA (1992) .

No studies were located in the available literature regarding oral exposure of
humans to cis- or trans-1,2-dichloroethene (ATSDR 1989). Acute ingestion of
1,000 mg/kg trans 1,2-dichloroethene was lethal in both rats and mice (ATSDR
1989). Toxic effects observed included damage to respiratory tissues, central
nervous system depression and fatty degeneration of the liver. Longer-term
exposures (14 to 90 days) to 200 to 3,000 mg/kg-day of the trans Lsomer in
drinking water resulted in no observed effects in rats (ATSDR 1989).

In rats administered 32 mg/kg-day cis-1,2-dichloroethene by gavage for 90 days
hemoglobin and hematocrit were significantly decreased (McCauley et al. n.d.).
The USEPA uses this study to derive a chronic oral RfD of IE-1 mg/kg-day
(USEPA 1991). The LOAEL was divided by an uncertainty factor of 3,000 and
although the RfD is verified its input into IRIS is pending (USEPA 1991).

The USEPA uses the study by Barnes et al. (1985) in deriving a. chronic oral
RfD. In this study, male and female mice received 17, 175 or 387 mg/kg-day
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(males) or 23, 224 or 452 mg/kg-day (females) crans 1,2-dichloroethene in
drinking water for 90 days. No adverse effects were observed in either sex at
any dose level. However, serum alkaline phosphatase levels were significantly
elevated in male mice receiving 175 and 387 mg/kg-day. Based upon a LOAEL of
175 mg/kg-day and a NOAEL of 17 mg/kg-day identified by the Barnes study and
supported by the observed decrease of antibody forming cells in male mice at
175 and 387'mg/kg-day (90-day study) (Shopp et al. 1985) the USEPA has derived
a chronic oral RfD of 2E-2 mg/kg-day using an uncertainty factor of 1,000
(USEPA 1992). The same study was used to a subchronic oral RfD of 2E-1 using
an uncertainty factor of 100 (USEPA 1991). The USEPA (1992) rates the
confidence in this oral RfD as low due to lack of chronic studies and lack of
data on reproductive and developmental toxicity.

3.2 Carcinogenic Effects

No studies were located in the available literature regarding cancer effects
in humans or animals exposed to 1,2-dichloroethene by the inhalation, oral or
dermal routes (ATSDR 1989). Trans 1,2-dichloroethene has not been evaluated
by the USEPA for evidence of carcinogenic potential (USEPA 1992) .
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4.0 NITRATE/NITRITE

Nitrate and nitrite are naturally occurring inorganic ions. Nitrate can be
converted to nitrite in the body, particularly by bacteria in the alimentary
canal. Therefore, the effects of these two ions are discussed together.

4.1 Noncarcinoqenic Effects

Data concerning the toxicity of inhaled nitrate or nitrite in humans or
animals were not located.
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Studies in humans and animals indicate that the chief adverse effect of
nitrate and nitrite is the production of methemogiobinemia. Nitrate must
first be converted to nitrite to produce this effect. Nitrite oxidizes the
Fe*2 form of iron in hemoglobin to Fe*3, forming methemoglobin. Methemoglobin
can not bind oxygen normally, therefore the oxygen-carrying capacity of the
blood is reduced. Typical blood levels of methemoglobin range from 0.5 to 21.
Levels below 10X are not associated with any adverse effects. Levels above
10X may result in cyanosis whereas levels as high as 25X can produce weakness,
rapid pulse and tachypnea (USEPA 1992).

Infants appear to be particularly sensitive to the methemoglobin-forming
effects of nitrate. This sensitivity is due to a higher pH in the stomach of
infants which allows for a larger bacteria population (USEPA 1990). Bosch et
al. (1950) evaluated 139 cases of cyanosis in children (8 days to 5 months
old) caused by nitrate contaminated wells. All wells contained greater than
10 mg/L nitrate-nitrogen. In 214 cases of infantile methemoglob: amia, Walton
et al. (1951) reported all were due to consumption of water with .̂ vels of
11 mg/L or more nitrate-nitrogen. Based on estimates of accidental exposures,
older children and adults require doses of 8 to 12 mg/kg nitrite-nitrogen to
produce methemogiobinemia (USEPA 1990). Two epidemiological studies reported
an increased risk of birth defects (2.3 to 2.8) in subpopulation with elevated
levels of nitrate in the drinking water (5 to 15 mg/L and 1.3 to 26 ppm)
(USEPA 1990).

In rats and oral doses of 40 to 80 mg/kg/day nitrate or nitrite-nitrogen
resulted in methemogiobinemia. Pregnant racs may be more susceptible since a
single dose of 0.5 to 6 mg/kg nitrite-nitrogen was sufficient to produce up to
60X methemoglobin (USEPA 1990). Altered thyroid weight and function has been
observed in rats and pigs at higher doses of nitrate-nitrogen. Nitrite has
also produced a reduction in life span and damage to the liver, lung, spleen,
kidney and adrenals of mice or rats (USEPA 1990). In general, doses of 2 to
10 mg/kg/day nitrite-nitrogen did not result in any developmental or
reproductive effects in animals. However, higher doses (12 to 90 mg/kg/day
nitrite-nitrogen) have resulted in decreased reproduction and sperm
abnormalities in the parents, and increased mortality, decreased body weight,
liver and spleen damage and anemia in their offspring. A few studies have
noted behavioral changes in the offspring at doses as low as 1.7 mg/kg/day
nitrate-nitrogen or 2.5 mg/kg/day nitrite-nitrogen (USEPA 1990).

The USEPA has calculated an oral RfD of 1.6-1-0 mg/kg/day for nitrate-nitrogen
and IE-1 mg/kg/day for nitrite-nitrogen (USEPA 1992). These values are based
on the NOAEL of 10 mg/L nitrate-nitrogen for infantile methemogiobinemia as
reported by Bosch et al. (1950) and Walton (1951). The NOAEL was adjusted for
daily water intake (0.64-1 L) and infant body weight (4 to 10 kg). The use of
an uncertainty factor was not necessary since the critical studies identified
the NOAEL in the most sensitive human subpopulation, however, a modifying
factor of 10 was used for nitrite-nitrogen to account for the direct toxicity
of nitrite. Confidence in these values is rated high since there are a large
number of good supporting human and animal studies (USEPA 1992).

4. 2 Carcinogenic Effects

By themselves, studies on the carcinogenicity of nitrate or nitrite have been
negative or equivocal. The primary reason for concern regarding
carcinogenicity lies in the ability of the nitrite to react with secondary and
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tertiary amines (commonly found in the diet) to form carcinogenic nitroamines.
A number of animal studies have shown that nitrite, when fed concurrently with
a nitrosatable amine, yields an increased incidence of tumors in a number of
tissues including the lungs, esophagus, stomach, tongue, nasal cavity and
liver (USEPA 1990). A carcinogenicicy assessment is currently listed as
pending in IRIS (USEPA 1992).
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5.0 TRICHLOROETHENE

5 .1 Noncarcinogenic Effects

Inhalation exposure of humans to trichloroethene (TCE) has resulted in effects
on the central nervous system, liver, kidney and hematological system. Deaths
have been reported following acute accidental exposure to TCE in the
workplace, although quantitative estimates of exposure are not available
(ATSDR 1991). Inhalation exposure to 27 ppm resulted in drowsiness and
irritation to the mucous membranes. Central nervous system effects (headaches
and changes in behavior/performance tests) are seen beginning at 80 to 100 ppm
in humans and animals. Hepatic and renal effects (increased organ weights and
histopathology) occur at somewhat higher exposures in humans (ATSDR 1991).

Subchronic inhalation exposure to 55 ppm resulted in increased liver weight in
rats, but 35 ppm did not cause observable injury to rats, rabbits, guinea
pigs, monkeys or dogs (ATSDR 1991). Kidney weights were increased after
exposure to 75 ppn. Inhalation exposure of mice and rats to- 300 ppm during
pregnancy resulted in no treatment-related increase in malformations (ATSDR
1991). Hematological effects such as altered hemoglobin levels and myelotoxic
anemia have been reported at higher exposures in animals. USEPA has not
derived an inhalation RfD for TCE (USEPA 1991), and ATSDR considers it
inappropriate to derive an inhalation minimal risk level (MRL) since the LOAEL
for CNS effects in humans following acute exposure to TCE is lower than the
NOAELs for subchronic and chronic exposures in animals (ATSDR 1991).

Numerous cases of human fatality from oral intake of TCE have been recorded in
the literature (ATSDR 1991). Acute oral intake of 1,043 mg/kg has been
reported as the fatal dose for humans. Other effects from oral exposure to
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TCE include enlarged kidney and impaired renal function. No dose-response
data are available on the renal and hepatic effects of TCE in humans. In
mice, liver weights were increased after oral doses of 500 to 1.200 mg/kg/day.
Renal function, as indicated by urinary ketone and protein levels, was
impaired in mice at doses of 393 mg/kg/day, but not at 250 mg/kg/day (ATSDR
1991) . USEPA has not derived an oral Rfl)' for TCE (USEPA 1991) , but ATSDR
calculated a subchronic oral MRL of 2.5 mg/kg/day based on renal effects
(ATSDR 1991) .

5.2 Carcinogenic Effects

Human epidemiological studies do not provide clear evidence of a causal
relationship between TCE exposure and increased risk of cancer. Inhalation
exposure to TCE in the workplace has been associated with increased rates of
bladder cancer and lymphoma, and oral exposure has been linked to increased
incidence of leukemia. However, lack of adequate exposure data, small sample
sizes and concurrent exposure to other chemicals limit the findings of these
reports (ATSDR 1989).

Animal studies indicate that TCE is carcinogenic in mice and rats. Inhalation
and/or oral exposure resulted in lung and liver tumors in mice and kidney and
testicular tumors in rats (ATSDR 1991). The USEPA (1991) calculated an
inhalation unit risk of 1.7E-6 (Mg/m3)"1. based on two inhalation studies
(Maltoni et al. 1986, Fukuda et al. 1983) which found lung adenomas in mice.
This corresponds to an inhalation slope factor of 6E-2 (mg/kg/day)'1, assuming
inhalation of 20 m3/day by a 70-kg human.

Based upon the results to two comprehensive studies (NCI 1976, NTP 1983)
finding increased incidence of hepatocellular carcinomas in male and female
mice following chronic exposure (by gavage) to TCE, an oral slope factor of
1.IE-02 (mg/kg/day)"1 was derived (USEPA 1991). These slope factor values
have been withdrawn and new ones are in preparation by a USEPA workgroup
(USEPA 1992).
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6.0 VINYL CHLORIDE

6 .1 Noncarcinoeenic Effects

Most of the health effects information about human exposure to vinyl chloride
comes from occupational exposure to vinyl chloride vapors in air. However,
few dose-response data are available. Deaths in humans have been reported as
the result of acute inhalation exposure to very high (although uncertain)
concentrations of vinyl chloride. Longer-term inhalation exposures to lower
concentrations (no quantitative dose information) have resulted in severe
damage to lung and liver tissue, central nervous system and skin abnormalities
and decreased peripheral circulation. These signs and symptoms when present
in an individual exposed to vinyl chloride are collectively referred to as
"vinyl chloride disease" (ATSDR 1991).

Deaths in rats and guinea pigs have been observed following acute exposure of
vinyl chloride at concentrations in excess of 100,000 ppm (ATSDR 1991). Acute
inhalation exposure to high doses (50,000 to 70,000 ppm) of vinyl chloride
resulted in narcosis and other central nervous system effects in dogs and
rats. Intermittent exposures for periods of 6 to 12 months to concentrations
of 1,000 ppm resulted in decreased survival in both rats and mice (ATSDR
1991). Short-term exposure to 1,000 ppm resulted in acute hepatotoxicity in
mice (ATSDR 1991).

Effects of oral exposure to vinyl chloride in humans have not been reported
and there are only very limited oral data from animal studies. The target
organ for animals ingesting vinyl chloride is the liver (ATSDR 1988g). A
13-week gavage study in rats identified a NOAEL of 30 mg/kg-day and a LOAEL
for hepatotoxicity of 300 mg/kg-day. A chronic study of vinyl chloride
toxicity in rats identified a NOAEL of 0.13 mg/kg-day and a LOAEL for
hepatotoxicity of 1.3 mg/kg-day (ATSDR 1991). No chronic oral RfD has been
derived for vinyl chloride (USEPA 1992).

6 . 2 Carcinogenic Effects

Epidemiological studies of workers exposed to vinyl chloride indicate a clear
association between inhalation exposure and increased risk of cancer of the
liver, brain, lung and other sites (Maltoni et al. 1980, 1981). This is
supported by numerous studies in animals. For this reason, vinyl chloride has
been classified as a Group A carcinogen: human carcinogen (USEPA 1991) .

In studies by Maltoni et al. (1981) rats, mice and hamsters were exposed for
30 to 52 weeks to vinyl chloride in air. Concentrations ranged from one to
30,000 ppm. Statistically significant increases in the incidences of liver
angiosarcomas were observed in all three species at exposure levels >50 ppm.
Several other studies including those of Suzuki (1981), have associated
inhalation exposure to vinyl chloride with increased incidence of lung cancer
in animals (ATSDR 1991).
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Based upon the statistically significant increase in the incidence of liver
angiosarcomas resulting from inhalation exposure to vinyl chloride in male and
female rats, a slope factor of 2.95E-1 (mg/kg-day)'1 has been derived by USEPA
(1992). This slope factor has been verified and its input into IRIS is
pending (USEPA 1991).

A lifetime study in rats examined the carcinogenicity dietary exposure to
vinyl chloride (Feron et al. 1981). Rats received vinyl chloride at doses of
1.8 to 17 mg/kg-day. Lifetime exposure to 1.8 mg/kg-day vinyl chloride
resulted in significantly increased incidence of neoplastic liver nodules
and/or hepatocellular carcinoma. Based upon this study, the USEPA has derived
a slope factor of 1.9E+0 (mg/kg-day)'1 (USEPA 1991).
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APPENDIX 5

DETAILED CALCULATIONS OF EXPOSURE AND RISK AT THE HI-MILL SITE

The worksheets in this Appendix present the detailed risk calculations for all
pathways evaluated at the Hi-Mill site. The worksheets are organized as
follows:

________________________Section_________________________ Page

Summary of Critical Toxicity Values . . . . . . . . . . . . . . . . . A5-2
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Future Resident Youngster . . . . . . . . . . . . . . . . . . . . A5-23

Current Worker . . . . . . . . . . . . . . . . . . . . . . . . . A5-28

AVG
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Exposure and Risk Calculation Worksheets and Summaries for:
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MANGE MAM*I CTV
LIST OF CHEMICALS OF COMCERM

WITH CTV* AMD OTtOUl CHEMICAL-SPECIFIC DATA

SITE NAMEi HI-HILL
OPBRABLB UNIT I DISK 1 (RME)

FILE NAMEI DATA
LAST IIFDATEDl 10/27/»2

INHALATION DBRMAL(a|

HO. CHEMICAL KAMI

10

10
11
12
1)
14
15
It
17
II
It
20
21
22
21
24
25
2*
27
2(
19
30
11
12
11
14
15
It
17
1*

Antimony
Anenlc
Barium
Beryllium
Cadmium (food)
Chromium
Cobalt
Copper (b|
Lead
Mercury
Hickel
Silver
Vanadium
Cyanide
Ammonia-H
HitratatHitrite
Acetone
Bromodlchloromathane
ButwioiM, 2-
Chlorobentcna
Chloroform
Dichloroethane, 1,1-
Dichloroethene, 1,2- (total
Ethylbenien*
Methyl-2-pentanone, 4-
Methylene chloride
TetrachloroethaM, 1,1,2,2-
Tatrachloroathene
ToliMM
Trlchloroethana , 1,1.1-
Trlchloroethane, 1,1.2-
Trlchloroethene (c)
Vinyl acetate
Vinyl chloride
lylenee (total)
Bia(2-ethylhexyl)phthalate
Di-n-butylphthalate

MDe
HA

4. OB-04
1. OB-04
7. OB-02
S. OB-01

HA
2.0E-02

HA
1.7B-02

HA
l.OE-04
2. OB-02
S. OB-01
7. OB-01
2. OB-02
I.7B-01
1. OB-01
1. OBtOO
2. OB-02
S. OB-01
2. OB-01
1. OB-02
1. OBtOO
1. OB-01
1. OBtOO
S. OB-01
(.OB-02

HA
l.OE-01
2. OBtOO
I. OB-01
4. OB-02

HA
l.OEtOO

HA
4. OBtOO
2. OB-02
1. OBtOO

RfDc
HA

4. OB-04
1. OB-0 4
7. OB-02
S. OB-01
1. OB-01
S. OB-01

HA
1.7B-02

HA
1. OB-04
2. OB-02
S. OB-01
7. OB-01
2.0E-02
I.7B-01
1. OB-01
1. OB-01
2. OB-02
S. OB-02
2. OB-02
1. OB-02
1. OB-01
1. OB-01
l.OE-01
3.0E-02
(.OB-02

HA
1. OB-02
2. OB-01
1. OB-02
4. OB-01
(.OB-01
2. OB-01

HA
2.0EtOO
2. OB-02
1. OB-01

•P AFo
HA HA
HA 1. OB-01

1. IBtOO 1. OBtOO
HA IB-01

4. IBtOO S. OB-01
HA IB-02
HA SB-02
HA IB-01
HA S. OB-01
HA 2B-01
HA 2B-02
HA SB-02
HA SB-02
HA IB-02
HA IBtOO
HA 1. OBtOO
HA IBtOO
HA

1. IB-01
HA
HA

(.IB-01
HA
HA
HA
HA

7. SB-01
2. OB-01
S.2B-02

HA
HA

S.7E-02
1. IB-02

HA
1. IBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.2B-01

.OBtOO

.OBtOO

.OBtOO

.OBtOO
IBtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OB-01

HA IBtOO
1.4B-02 IRtOO

HA 1. SB-01

RfDa
HA
HA
HA

1.4B-01
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

2. IB-02
HA
HA
HA

1. OB-01
9. OB-02

HA
1.4BtOO

HA
2. IB-01
2. IB-01
I.4E-01

HA
HA

S.7B-01
1. IBtOO

HA
HA

S.7E-02
HA
HA
HA
HA

RfDc
HA
HA
HA

1.4B-04
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

2. IB-02
HA
HA
HA

2. IB-01
9. OB-01

HA
1.4B-01

HA
2. IB-01
2. IB-02
I.4B-01

HA
HA

1. IE-01
2. IB-01

HA
HA

S.7B-02
HA
HA
HA
HA

fF
HA
HA

l.SBtOl
HA

l.4EtOO
(.IBtOO
4.2Bt01

HA
HA
HA
HA

I.4B-01
HA
HA
HA
HA
HA
HA
HA
HA
HA

1. IB-02
HA
HA
HA
HA

l.(B-01
2. OB-01
2. OB-01

HA
HA

S.7E-02
(.OB-01

HA
1. OB-01

HA
HA
HA

4
2
7
2

1

1

(
1
2
7
2
1
1
1
2
S
2
1
1
1
0
S
(

1
2
1
4

1

4
2
1

RfDa
HA

.OB-OS

.IB-04

.OB-01

.SB-OS
HA

.OE-01
NA

.IE-02
HA

.OB-Ot

.OB-01

.SB-04

.OB-OS

.OB-02

.7B-01

.OB-01

.OBtOO

.OB-02

.OB-01

.OB-01

.OB-02

.OEtOO

.OB-01

.2B-01

.OB-01

.OB-02
HA

.OE-01

.OBtOO

.OB-01

.OB-02
HA

.OEtOO
HA

.OEtOO

.OB-02

.SB-01

4
2
7
2
2
2

1

i
1
2
7
2
I
1
1
2
S
2
1
1
1
I
S
(

1
2
1
4
(
2

2
2
1

RfDc SP ABC P
HA HA HA

.OB-OS HA HA

.IB-04 1. IBtOO HA

.OB-01 HA HA

.SB-OS l.(Bt02 HA

.SB-OS HA HA

.SB-04 HA HA
HA HA HA

. 9E 02 HA HA
HA HA HA

.OB-0* HA HA

.OB-01 HA HA

.SB-04 HA HA

.OB-OS HA HA

.08-02 HA HA

.7B-01 HA HA

.OB-01 HA HA

.OB-01 HA HA

.OB-02 1. IB-01 HA

.OB-02 HA HA

.OB-02 HA HA

.OB-02 (.IB-01 HA

.OB-01 HA HA

.OB-01 HA HA

.IB-01 HA HA

.OB-02 HA HA

.OB-02 7. SB-01 HA
HA 2. OB-01 HA

.OB-02 9.2B-02 HA

.OB-01 HA HA

.OB-02 HA HA

.OB-01 S.7B-02 HA

.OB-01 1. IB-02 HA

.OB-01 HA HA
HA 2. IBtOO HA

.OBtOO HA HA

.OB-02 1.4B-02 HA

.SB-02 HA HA

.OB-01

.01-01

.OB-01

.OB-01

.OB-01
HA

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.7B-04

.IB-01

.OB-01

.IB-02

.IB-01

.2B-01

.OB-02

.OBtOO

.IB-01

.IB-01

.OB-01

.7B-01

.OBtOO

.7E-02

.4B-01

.IB-01

.(B-01

.IB-01

.IB-02

.SB-01

.(B-01



RANGE IUMBI BXPOSURB POINT CONCENTRATIONS

BKPOSUM POINTi On-ait*

SITE MAMBl HI-MILL
OPERABLE UNIT l DISK 1 (RMB)

riLB NAME l DATA
LAST UFDATBDl 10/27/92

CHEMICAL HAMS

Antiaony
Araanic
Bariua
Barylliua
Cadalua (food)
Chroaiuai
Cobalt
Copper (b|

10 lead
11 Marcury
12 Nickal
11 Silver
14 Vanadiua
1} Cyanide
If Auonia-N
17 NitratatNitrite
It Ac* ton*
It BroBOdlchloroMtban*
20 Butanone, 2-
21 Chlorobeniene
22 Chloroform
21 Dichlocoathan*, 1,1-
21 Dicbloroetbane. 1,1- |t
25 Etbylbeniene
2t Methyl-2-p*nta«ana, 4-
27 H*thyl*n* chloride
21 Tetrachloroethaoe, 1,1,
2t Tetrachloroatbene
30 Tolu*o«
11 Tricbloroethan*. 1,1,1-
12 Trichloroethane, 1,1,2-
11 Trichloroetbene (e)
14 Vinyl acetate
19 Vinyl chloride
)( Eylenea (total)
17 Bie(2-ethylbeKyl|phthal
II Dl-n-butylpbthalate

tEDIUM 1 Oroundvater MEDIUM 2 Yard Soil MEDIUM 1 Indoor Air MEDIUM 4 Ambient Air MEDIUM 5 Garden V.g.
AdjnatMnt factor • 0.5

Ca Cc Cl Ca Cc Cl Ca Cc Cl Ca Cc Cl Ca Cc Cl

111
.2B-01
.41-02
.21-01
.4i-02
.OE-OI
.01*00
.tB-01
.OB-01
.IE-01
.tE-01
.fE-04
.2E-02
.SB-01
.OB-01
.7B-02
.OBtOO
.48*01
.SB-02
.78-01
.SB-02
.OB +00
.7B-02
.7E-02
.IB-01
.OBtOO
.4B-02
.OBtOO
.08*00
.OBtOO
.7B-02
.7B-02
.OBtOO
.SB tOO
.4B-02
.OB-02
.7E-02
.OBtOO
.OB-01

11C
.28-01
.••-02
.18-01
.41-02
.OB-04
.OBtOO
.tB-01
.OB-01
.IE-01
.48-01
.48-04
.28-01
.SB-01
.08-01
.7B-02
.OBtOO
.48t01
.SB-02
.7E-02
.SB-02
.08*00
.78-02
.78-02
.tB-01
.08*00
.48-02
.08*00
.08*00
.08*00
.78-02
.78-02
.08*00
.58*00
.48-02
.08-02
.78-02
.08*00
.08-01

11L
.28-01
.48-02
.28-01
.48-01
.08-04
.08*00
.tB-01
.08-01
.18-01
.48-01
.48-04
.IE-02
.SB-01
.OB-01
.71-02
.OBtOO
.48*01
.SB-02
.78-02
.SB-02
.08*00
.78-02
.IB-02
.tB-01
.OBtOO
.48-02
.OBtOO
.08*00
.08*00
.78-02
.78-02
.08*00
.58*00
.48-02
.08-02
.78-02
.08*00
.08-01

12S
.28*04
.48*00
.18*00
.48*02
.(•-01
.18*00
.28*01
.(8*00
.(8*01
.48*01
.SB-02
.28*01
.18*00
.(8*01
.08*00
.08*00
.08*00
.48-02
.08*00
.08*00
.08-01
.08*00
.08*00
.28-02
.58-01
.08-0)
.48-0)
.08-0)
.18-02
.tB-0)
.(8-0)
.08-0)
.28-01
.08*00
.08*00
.08-0)
.18-01
.28-01

12C
.28*04
.(8*00
.18*00
.48*02
.48-01
.18*00
.28*01
.(8*00
.48*01
.48*01
.SB-02
.2BtOl
.18*00
.48*01
.08*00
.08*00
.08*00
.48-02
.08*00
.08*00
.08-0)
.08*00
.08*00
.28-02
.58-0)
.08-0)
.48-0)
.08-0)
.18-02
.tB-01
.(8-01
.18-0)
.28-01
.08*00
.OBtOO
.08-0)
.18-01
.28-01

1JL
.28*04
.(8*00
.18*00
.48*02
.(•-01
.11*00
.28*01
.48*00
.(1*01
.48*01
.58-02
.28*01
.18*00
.48*01
.08*00
.08*00
.08*00
.48-02
.08*00
.08*00
.08-0)
.08*00
.08*00
.28-02
.58-0)
.01-01
.48-0)
.OB-0)
.11-02
.tB-01
.(8-0)
.08-0)
.28-01
.08*00
.08*00
.08-0)
.18-01
.28-01

US
.08*00
.01*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.OBtOO
.08*00
.08*00
.08-02
.78-01
.08-02
.08*00
.78-0)
.78-0)
.08-01
.08*00
.78-02
.08*00
.08*00
.08*00
.78-0)
.78-0)
.08*00
.08*00
.78-02
.08-02
.78-0)
.08*00
.08*00

11C
.08*4)0
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.08*00
.OEtOO
.OBtOO
.OBtOO
.18-02
.78-01
.18-02
.08*00
.78-01
.78-01
.08-01
.08*00
.78-02
.08*00
.08*00
.08*00
.78-01
.78-01
.08*00
.08*00
.78-01
.08-02
.78-01
.08*00
.OBtOO

11L 148 14C 14L
.08*00 O.ORtOO 0. OBtOO 0.08*00
.08*00
.08*00
.08*00
.OBtOO
.08*00
.08*00
.08*00
.OBtOO
.08*00
.OBtOO
.OBtOO
.08*00
.OEtOO
.OBtOO
.OEtOO
. OBtOO
.IE-02
.78-0)
.18-02
.08*00
.78-01
.78-01
.08-01
.08*00
.78-02
.08*00
.08*00
.08*00
.78-01
.78-01
.08*00
.18*00
.78-02
.08-02
.78-01
.08*00
.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.OBtOO

.OBtOO

.08*00

.OBtOO

.OBtOO

.OBtOO

.08*00

.08*00

.SB-07

.08*00

.08*00

.08*00

.(8-07

.(8-01

.08-07

.08-00

.58-04

.08-04

.58-07

.18-07

.08-05

.08*00

.08*00

.18-07

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.18-07

.08*00

.08*00

.08*00

.18-00

.58-01

.tB-07

.78-01

.48-07

.58-07

.58-07

.tB-01

.18-05

.08*00

.08*00

.78-01

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.IB-07

.08*00

.08*00

.08*00

.18-01

.58-00

.»B-07

.78-00

.48-07

.58-07

.58-07

.tB-01

.18-05

.08*00

.08*00

.78-00

.08*00

.08*00

15S
.18-01
.48-02
.78-01
.18-01
.48-04
.08-01
.58-01
.08-01
.18-01
.48-02
.48-01
.18-01
.18-02
.58-01
.08*00
.08*00
.08*00
.08-01
.08*00
.08*00
.SB-04
.08*00
.08*00
.18-01
.18-05
.58-04
.78-04
.58-0)
.tB-04
.28-04
.(B-04
.28-04
.18-02
.08*00
.08*00
.18-05
.48-02
.08-01

15C
.18-01
.48-02
.78-01
.28-01
.48-04
.OB-02
.SB-0)
.IB-01
.IB-01
.48-03
.48-01
.18-01
.18-02
.58-01
.08*00
.08*00
.08*00
.08-01
.OBtOO
.OBtOO
.SB-04
.OEtOO
.OBtOO
.18-0)
.08-05
.58-04
.78-04
.58-15
.18-04
.28-04
.48-04
.28-04
.08-01
.08*00
.08*00
.18-05
.48-01
.08-01

15L
.18-01
.48-02
.78-0)
.18-01
.48-04
.08-02
.58-01
.18-01
.18-01
.48-02
.48-01
.IB-01
.18-02
.58-01
.OBtOO
.01*00
.08*00
.08-01
.OBtOO
.OBtOO
.SB-04
.OBtOO
.08*00
.18-01
.18-05
.58-04
.78-04
.58-05
.18-04
.28-04
.48-04
.28-04
.18-02
.08*00
.08*00
.18-05
.48-02
.08-01



RANGE MAKE I BP>-< EXPOSURE POINT CONCENTRATIONS

BXPOSUU K>IHTi Target Pond

SITE HAMBl HI-MILL
OPERABLE UNIT I DISK 1 < RME |

ML* HAMEl DATA
LAST UP DA TEC I 10/27/92

CHEMICAL MAM*

Antivony
araenic
Bariue.
Beryllium
CadaluB (food)
Cbroaiuai
Cob* It
Copper (b|

10 Lead
I 1 Mercury
12 Nickel
II Silver
14 Vanadium
15 Cyanide
U Ammonia-*

> IT Nitrate t»itrite
i It Acetone
**" 1* Bromodichloromatbana

20 Butanone, 2-
21 Chlorobeniene
22 Chlorofon
21 Dichloroethana, LI-
24 Dlchloroetbene. 1,2- |t
25 Btbylbeniene
2« Hathyl-2-pantanone, 4-
27 Matbylena chloride
21 Tetrachloroethane, 1,1,
2* T*tr*cbloro*th»oa
10 ToltMM
11 TricbloroathciM, 1,1,1-
12 TrlchlorocthUM. 1,1,2-
11 Trlcbloro>tb«M (c)
14 Vinyl acetate
15 Vinyl cblorid*
1C lyUnea (total)
17 Bl«(2-etbylbeiyl)pbtbel
It Dl-n-butylphthalat*

DBDIUH 1 1

Cm

21S
2.11*00
.OB+00
.01*00
.OKtO
.01*01 •
.OK tOO
.IB-02
.OB*00
.OB*00
.IB-01
.01400
.SB-01
.71-01
.01400
.01*00
.OB 400
.OB*00
.OB+00
.OB*00
.OB tOO
.OB tOO
.OBtOO
.OltOO
.OEtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.01*00
.01*00
.OBtOO
.01*10
.01*00
.OBtOO
.01*00
.OBtOO
.OBtOO
.OBtOO

urfac* Hi

Cc

2 1C
.11*00
.OBtOO
.01*00
.01*00
.OBtOO
.OBtOO
.IB-02
.01*00
.OBtOO
.IB-01
.OBtOO
.SB-01
.IB-01
.01*00
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.01*00
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.01*00
.OBtOO
.OBtOO
.OB+00
.OBtOO
.01*00
.01*00
.OBtOO
.OBtOO
.OBtOO

t«r M

Cl

211
.JBtOO 2
.OBtOO
.01*00
.OBtOO
.OBtOO
.01*00
.11-02
.OBtOO
.OBtOO
.IB-03
.OBtOO
.SB-01
.7B-01
.OB+00
.01*00
.OB+00
.OBtOO
.OBtOO
.OBtOO
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00

>. OB+00
>. OB+00

IBOIUN 2 i

C*

22t
.21+04
.OBtOO
.4B*00
.1B*02
.IBtOO
.IBtOO
.OB+02
.»BtOO
.(B*01
.OBtOl
.»B-01
.7B*OI
.IBtOO
.OBtOl
.01*00
.01*00
.OBtOO
.OBtOO
.OS tOO
.01*00
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OBtOO
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OBtOO
.OBtOO
.OB+00
.OB+00
.OBtOO
.OB+00
.OB+00
.OB+00

•diatant

Cc

22C
.2B+04
.OB+00
.4B+00
.1B+02
.IBtOO
.11+00
.01+02
.tB+00
.(B+01
.IB+01
.(B-01
.IB+01
.1B+00
.OB+01
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00

MEDIUM 1 0 MEDIUM 4 0 MEDIUM S 0

Cl Ca Co Cl Ca Cc Cl Ca Cc Cl

22L 21* 21C 21L 24E 24C 24L 1SS 24C JSL
.21*04
.OBtOO
.4B+00
.1B+02
. JBtOO
.IBtOO
.OB+02
.»B+00
.48+01
.IBtOl
.»B-01
.7B+01
.1B+00
.OB+01
.OB+00
.OB+00
.OB+00
.OttOO
.OBtOO
.OBtOO
.OBtOO
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00
.OB+00



RANG! KAMII 1VC1 EXPOSURE POINT COMCBMTIUTIOMS

•XPOSUM POIHTi On-lit* (Horkar)

SIT! MAMKl HI-HIU.
DURABLE UHITl DISK 1 (RME)

riU KAMI I DATA
LAST UPDATED I 10/27/92

M

CHEMICAL NAME

Antimony
Araenio
Barium
Barylliiut
Cadmium, (food)
Cbromlum
Cobalt
Copper (bj

10 Lead
11 Mercury
12 Nickel
11 Silver
14 Vanadiua
IS Cyanide
It Aamonia-N
17 Nltrate*Hitrite
11 Acetone
1* EroBodlcbloroMtbene
20 Butanoae, 2-
21 Cblorobeniene
22 Cbloroton
21 Dicbloroethane, LI-
24 Dicbloroetbeoe, 1,2- (t
2S Itbylbeniene
2* H«thyl-2-pentanone, 4-
2' < ilene chloride
3 •chloroatnana, 1,1,
It -lachloroetbene
10 Toluene
11 Trlchloroethane, 1,1,1-
12 Tricbloroetbane, 1,1,2-
11 Tricbloroetbane (c)
14 Vinyl acetate
IS Vinyl chloride
!< Xylenea (total)
17 ll»(2-etbylh**yl|phth«l
11 Di-o-butylphtbaltte

EDIUM 1 1

Ca

111
.11*04
.71*01
.11*01
.21*02
.21*00
.11*00
.11*02
.Sl*01
.11*02
.11*01
.71-01
.71*01
.71*00
.11*01
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00 .
.01*00
.01*00
.01*00
.01*00

oil

Cc

lie
.11*04
.71*01
.11*01
.21*02
.21*00
.11*00
.11*02
.Sl*01
.11*02
.11*01
.71-01
.71*01
.71*00
.11*01
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00

MEDIUM 2 0 MEDIUM 1 0 MEDIUM 4 0 MEDIUM 5 0

Cl Ca Cc Cl Ca Cc Cl Ca Cc Cl C* Cc Cl

11L 121 12C 12L 111 11C 13L 346 14C 14L 35S 1SC 15L
.11*04
.71*01
.11*01
.21*02
.21*00
.11*00
.11*02
.SltOl
.11*02
.11*01
.71-01
.71*01
.71*00
.11*01
.01*00
.01*00
.01*00
.01*00
.01*00
.01+00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00



RANGE NAMEI POP6 UK
EXPOSURE SCENARIOS EVALUATED
(GROUPED B» POPULATION)

SITE HAMBi HI-HILL
OPERABLE UNITl DISK 1 (RMB)

PILE HAMEl DATA
LAST UPDATEDI 10/17/92

POPULATION 1
LAND
USE

1 Future
1
1
4
5
f

POPULATION 2
LAND
US!
Future

EXPOSED
POPULATION
Reaident Adult

EXPOSED
POPULATION
Reaident Child

NO. OF SCENARIOS
EXPOSUM
POINT
On-eit*
On-ait*
On-ait*
On-lit*
On-ait*
On-slt*

NO. OP SCENARIOS
EXPOSUM
POINT
On-elta
On-eit*
On-lit*
On-lit*
On-lit*
On-lit*

- «
EXPOSURE
MEDIUM
Oroundwit*r
Groundvatar
Yard foil
Indoor Air
Ambient Air
Cardan V*g.

- (
•XPOSURE
MEDIUM
Oroundwater
Oroundvatar
fard Soil
Indoor Air
Ambient Air
Garden V*g.

EXPOSURE.
BOOTS
Orel
Dermal
Oril
Inhalation
Inhalation
Oril

EXPOSURE
•OUTI
Or*l
Dermal
Oral
Inhalation
Inhalation
Oral

HUNAN INTAKE FACTORS
•IPs BIFC

2.TE-02
.SB-02
-7B-0*
.IB-01
.7B-01
.IE-01

BIF1
.2E-02
. IB-02
.iB-Of
.OB-02
.2B-01
.IE-04

HUMAN INTAKE FACTORS
•IP*
C.4B-02
*.2B-02
1. IB-OS
1.2E+00
l.SEtOO
2.SB-01

BIFC • IF1
S. SB-01
7.»B-01
I.1E-0«
». IE-02
1. IE-01
2.2E-04

WORKSHEET
NAME
NS1
NS2
NS1
HS4
NSS
HS(

RANGE
NAME
Ml
NS2
MSI
MS 4
NSS
MS«

POPULATION 1

USE
Futur*

EXPOSED
POPULATION
M*ild*nt Toungitar

NO. OF SCENARIOS
EXPOSURE
POINT
Target Pond
Target Pood
Target Pond

- 1
EXPOSURE EXPOSURE
MEDIUM ROUTE
Surface Mater Oral
Surface Mater Dermal
S*diment Oral

HUMAN INTAKE FACTORS RANGE
•IF* BIFC Hlfl

1.2E-04 t.OE-OS MSI
1.2B-02 4.4E-S1 WS2
2.SB-07 1.SB-01 MSI

NS4
HSS
MSt

POPULATION 4

USB
Current

EXPOSED
POPULATION
Morker

NO. OF SCENARIOS
EXPOSURE
POINT
On-iite (Worker)

- 1
EXPOSURE
MEDIUM
Soil

EXPOSURE HUNAN INTAKE FACTORS
BOOTE HIP* IIPC RIF1
Oral 2.4B-07 0.7B-00

RANGE

MSI
NS2
MSI
NS4
wss
MS«



RANG* HAM!I MSI
EXPOSURE AMD RICK CALCULATION WORKSHEET

LAUD USEI rutur*
POPULATION i Raaldant Child

BXPOSURS POIMTi On-«it«
HBDIUNi Crouikd««t«r
taunt oral

SITE NAHEl
OPSRABLS IMITl

HLB HAMBl
LAST UTDATBDl

HI-MILL
DICK 2 (AVa|

10/2«/»2

lira - 1. IB-02
•iro - I.OB40I
Bin - 1. IB-01

•UBCUIONIC

CHEMICAL HANB

Aluminum
Antimony
Araanlc
Barium
Baryllium
Cadmium (food)
Chromium
Cobalt
Coppac (b)

10 Laad
11 Narcury

j> 12 Hlckal
y* 11 lllvac
f- 14 Vanadium
O u Cyanlda

1( Ammonla-N
17 Hitrata+Mitrit
11 Acatona
1* Bromodlchlocoai
20 Butanooa, 2-
21 Cblorobaniana
22 Chloroform
21 Dicbloroatbana
24 Dichloroatbana
2S Bthylbaniana
2( Hatbyl-2-panta
27 Natbylana cblo
21 Tatracbloroatb
2» Tatrachloroath
10 Toluana
11 Trichloroathan
12 Trichloroatban
11 Tricbloroatbaa
14 Vinyl acatata
IS Vinyl cblorida
11 Xylanaa (total
17 Bia|2-atb}lhaM
11 Di-n-butylpbth

Ca

2B-01
(B-02
2B-01
(B-02
OB-04
01400
»1-01
OB-01
IB-01
(B-01
(B-04
2B-02
SB-01
.OB-01
.78-02
.OS400
.4S401
.SB-02
.IB-02
.SB-02
.OS400
.71-02
.71-02
.IB-01
.01400
.41-02
.01400
.01400
.01400
.71-02
.71-02
.01400
.SS400
.IB-02
.OB-01
.7B-02
.08400
.08-01

BlPa I

IB-02
OB-02
IB-02
IB-02
IB-02
IB-02
IB-02
IB-02
IB-02
IB-02
IB-02
IB-02
.18-02
.11-02
.IB-02
.IB-02
.IB-02
.IB-02
.IB-02
.IB-02
.IB-02
.18-02
.18-02
.18-02
.18-02
.18-02
.18-02
.18-02
.11-02
.11-02
.IB-02
.IB-02
.IB-02
.OB-02
.IB-02
.IB-02
.18-02
.IB-02

DIa

.18-01

.78-04

.(B-01

.IB-01

.IB-OS

.08400

.(B-04

.71-04

.OB-04

.IB-OS

.41-05

.18-01

.78-04

.SB-04

.41-01

.OB-02

.11-01

.IB-01

.(B-04

.18-01

.08400

.(B-04

.(B-04

.08-02

.08400

.18-01

.08400

.01400

.01400

.(B-04

.(B-04

.01400

.IB-01

.18-01

.18-01

.(B-04

.08400

.*B-04

BCD*

HA
4.01-04
1. OB-04
T. OB-02
S. OB-01

HA
2.01-02

HA
1.7B-02

HA
1. OB-04
2.08-02
S. IB-01
7. OS-01
2. OB-02
I.7S-01
1.08-01
1.08400
2.08-02
S. OB-01
2.08-01
1.08-02
1.01400
I. 08-01
1.01400
S. OB-01
(.08-02

HA
1.01-01
1.01400
». 08-01
4. OS-02

HA
1.01400

HA
4.01400
2. OB-02
1.08400

•0*

HA
21400
SB-01
IB-02
48-01

HA
IB-02

HA
SB-01

HA
SB-02
IB-01
18-02
2B-02
78-02
4B-02
(8400
28-01
18-02
18-01
01400
78-02
7B-04
11400
01400
IB-01
01400

HA
OK400
IB-04
78-04
01400

HA
IB-01

HA
21-04
08400
28-04

CBROHIC

Co BIPo

O.OB400

Die RCDC

0.01400

age

BRR

Cl

.28-01

.(8-02

.28-01

.(B-02

.OB-04

.01400

.*B-01

.08-01

.18-01

.(8-01

.(B-04

.21-02

.SB-01

.08-01

.78-02

.08400

.41401

.SB-02

.78-02

.SB-02

.08400

.71-02

.71-02

.*B-OI

.01400

.41-01

.01400

.01400

.01400

.78-02

.78-02

.08400

.58400

.48-02

.08-02

.78-02

.08400

.OB-01

Lira1

BIP1 1

.18-01

.18-01

.18-01

.IB-01

.18-01

.18-01

.IB-01

.18-01

.18-01

.11-01

.18-01

.IB-01

.18-01

.18-01

.IB-01

.IB-01

.18-01

.18-01

.18-01

.IB-01

.18-01

.IB-01

.IB-01

.18-01

.18-01

.18-01

.18-01

.18-01

.18-01

.18-01

.IB-01

.18-01

.18-01

.18-01

.18-01

.IB-01

.18-01

.18-01

riMB

Oil

.21-04

.41-05

.4B-OS

.18-04

.71-04

.01400

.IB-OS

.IB-OS

. IB-OS

.11-0*

.11-04

.OB-04

.SB-OS

.IB-OS

.28-04

.18-01

.18-02

.18-04

.71-05

.28-04

.08400

.71-05

.71-05

.48-01

.01400

.11-04

.01400

.01400

.01400

.71-05

.71-05

.01400

.28-02

.18-04

.08-04

.78-05

.08400

.71-05

sr

HA
HA

1.11400

HA
4.11400

HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

1.11-01
HA
HA

(.11-01
HA
HA
HA
HA

7. SI-01
2. OB-01
S. 28-02

HA
HA

S. 71-02
1. IB-02

HA
1.VI400

HA
1.41-02

HA

RI&K

HA
HA

21 05
HA

71-04
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

7B-04
MA
HA

IB-07
HA
HA
HA
HA

OE400
08400
08400

Na
HA

OB tOO
18-04

HA
41-04

HA
01400

HA



RANOB HAMBl HS2
BXVOSURB AMD RISK CALCULATION WOftKSHBBT

LAND USB I Future
POPULATION I Resident Child

BXPOBURB POINT! On-eite
NBDIUNi Oroundvater
MUTIi Dermal

sin HAMBI
OPBRABLB UNIT I

flLI HAMBl
LAST UPDATED I

HI-MILL
DISK 2 (AVG)
POP2
10/26/»2

1

10
11
12
11
14
IS
14
11
10
It
20
21
22
21
24
25
24
27
20
2t
10
11
12
11
14
IS
1(
17
10

CHEMICAL HAMB

Aluminum
Antimony
Araenio
Barium
Beryllium
Cadmium (food)
Chromium
Cobalt
Copper (b)
Lead
Mercury
Hickel
(ilver
Vanadium
Cyanide
Ammonie-N
Hitrate*Bitrit
Acetone
Bromodlchlorom
•utanona, 2-
Cfclorobeniene
Chloroform
Dlcbloroethane
Dicbloroethen*
Btbylbeniene
Netbyl-2-penta
Netbylene chlo
Tetracbloroeth
Tetracbloroetb
Toluene
Trlchloroethan
Trichloroethan
Tricbloroetben
Vinyl acetate
Vinyl chloride
Bylene* (total
Bla(2-*thylbe*
Di-n-butylpbtb

Ca

.2B-01

.(B-02

.2B-01

.(B-02

.OB-04

.OB*00

.98-01

.OB-01

.IB-01

.4B-01

.41-04

.21-02

.SI-01

.01-01

.71-02

.01*00

.4B«01

.SB-02

.7B-02

.SB-02

.OB*00

.7B-02

.7B-02

.IB-01

.01*00

.4B-02

.OB»00
,01*00
.01*00
.7B-02
.71-02
.01*00
.5B*00
.4B-02
.OB-02
.7B-02
-OB*00
.OB-01

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
1
7
7

f

HIFe P

.71-02

.7B-02

.7B-02

.7B-02

.71-02

.7B-02

.71-02

.71-02

.71-02

.71-02

.71-02

.71-02

.71-02

.71-02

.71-02

.71-02

.78-02

.71-02

.71-02

.78-02

.78-02

.78-02

.78-01

.78-02

.78-02

.78-02

.78-01

.78-01

.78-02

.78-02

.78-02

.78-02

.78-02

.78-02

.78-02

.IB-02

.78-02

.78-01

Hire - 7
Hire • 1
Bin - 4
JBCHRONIC

.OB-01

.08-01

.08-01

.08-01

.08-01
HA

.08-01

.08-01

.08-01

.08-01

.08-01

.08-01

.08-01

.08-01

.08-01

.08-01

.08-01

.78-04

.08-01

.08-01

.18-02

.IB-01

.28-01

.OB-02

.08*00

.18-01

.08-01

.08-01

.78-01

.08*00

.78-02

.48-01

.IB-01

.(B-01
1. IB-01
I.»B-02
I. SB-01
1.48-01

.78-02

.08*00

.(B-01

Oil

.78-05

.OB-0(

.28-07

.18-04

.»B-04
HA

.18-07

.48-07

.18-07

.28-07

.08-00

.7B-0(

.SB-01

.18-07

.48-04

.78-05

.28-01

.48-04

.78-04

.48-05

.08*00

.78-04

.28-05

.18-04

.08*00

.48-04

.08*00

.08*00

.08*00

.18-01

.IB-OS

.08*00

.28-02

.78-05

.48-05

.28-04

.08*00

.48-04

4
1
7
2

1

1

4
1
2
7
2
t
1
1
2
S
2
1
1
*
0
S
(

1
2
t
4

1

4
2
0

R(M

HA
.OB-OS
.»B-04
.OB-01
.SB-OS

HA
.08-01

HA
.18-02

HA
.OB-04
.08-01
.SB-04
.OB-OS
.08-02
.78-01
.08-01
.08*00
.08-02
.08-01
.OB-01
.08-02
.08*00
.08-01
.28-01
.08-01
.OB-02

HA
.08-01
.08*00
.08-01
.08-02

HA
.01*00

HA
.01*00
.08-01
.SB-01

HQe

HA
SB-02
IB-01
48-04
28-01

HA
58-04

HA
28-05

HA
SB-01
SB-01
18-01
4B-01
18-04
08-05
18-02
28-04
48-04
IB-OS
08*00
2B-02
IB-OS
IB-02
08*00
2B-OS
01*00

HA
OE*00
78-04
IB-05
08*00

HA
2B-OS

HA
IB-OS
08*00
28-04

CHRONIC

Cc Hire P
O.OB*00

Die RfDC

0.01*00

HOC

BRB

Cl

.31-01

.(B-02

.2B-01

.(B-02

.OB-04
-OB*00
.VB-01
.01-01
.IB-01
.41-01
.41-04
-2B-02
.SB-01
.OB-01
-7B-02
-OB*»0
.4B*01
.SB-02
-7B-02
.SB-02
-OB*00
.7B-02
.7B-02
.*B-01
.01*00
.4B-02
.OBiOO
.OB400
.01*00
.71-02
.71-02
-OB*00
.51*00
.41-02
.OB-02
.71-02
.01*00
.OB-01

L

•iri r

.4B-03

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.4B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

.(B-01

IFBTIMB

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01
HA

-OB-01
.OB-01
.OB-01
.OB-01
.OB-01
.OB-01
.OB-01
.OB-01
.OB-01
.OB-01
.OB-01
-7B-04
.OB-01
.OB-01
.IB-02
.IB-01
.21-01
.OB-02
.01*00
.IB-01
.OB-01
.OB-01
.71-01
.01*00
.71-02
.41-01
.IB-01
.(B-01
.IB-01
.»B-02
.SB-01
.(B-01

DI1

.4B-Oi

.7B-07

.OB-00

.7B-07

.IB-0*
HA

.41-00

.41-00

.SB-00

.IB-00

.4B-0*

.IB-07

.OB-00

.(B-00

.41-07

.41-04

.IB-04

.IB-07

.41-07

.21-04

.01*00

.SB-OS

. JB-04

.2B-OS

.01*00

.41-07

.01*00

.01*00

.01*00

.IB-04

.IB-04

.01*00

.IB-01

.51-04

.»B-0(

.OB-OS

.OB«00

.2B-OS

SP

HA
HA

1.08*00
HA

1.41*02
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

1. IB-01
HA
HA

4. IB-01
HA
HA
HA
HA

7. SB-01
2. OB-01
S.2B-02

HA
HA

5.7E-02
1. IB-02

HA
2.11*00

HA
1.4B-02

HA

RISK

HA
HA

SB-00
HA

IB-04
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

»B-0(
HA
HA

»B-00
HA
HA
HA
HA

OB* 00
OB*00
01*00

HA
HA

ot.oo
(B-OS

HA
4B-04

HA
OB*00

HA



HANOI NAMli Nil
•XPOSUR1 AND RISK CALCULATION WORKSHBIT

LAND USEi Future
rotULATIONi teiidcnt Child

•XPOSUU POINTi On-iita
HIDIUNi Yard toil
noun t oral

KITE HAMEl
OPBRABL1 UNIT I

LAST UTDATIOl

HI-HILL
DISK 2 (AVG|
ton
10/2t/»2

•ir« - 4. ii-of
•iro - 0.01*00
•in - s. si-oi

SUKWONIC

CUMICAL HAM!

1 AlualnuB
Antimony
Ax ••nio
Baritw
••rylliuB
Cadaiua (food)
Cbroaiwa
Cobalt
Coppar |b)

10 Lead
11 Hercury
12 Nickel
13 Silver
14 Vanadiua
IS Cyanide.
If Auonla-N
11 Nitrat«*Mitrit
It Acetone
1» BroBOdichloroa
20 Butanone, 2-
21 Cblorobeniene
22 Chloroform
21 DiCblOrOetbaiM

24 OlcblOTMtbcn*
25 Btbylbenien*
2( Hethyl-2-pent*
21 Methylane cble
20 Tetrachloroeth
2* Tetracbloroatb
10 Toluene
11 Tricbloroetban
12 Tricbloroetban
11 Tricbloroatben
14 Vinyl acetate
IS Vinyl chloride
If Iyl«M* (total
11 Ble|2-etliylba«
10 Di-o-butylpbtb

Ca

21*04
fltOO
»iOO
4lt02
fl-01

.11*00

.21*01

.fl*00

.fl*01

.41*01

.SI-02

.21*01

.11*00

.41*01

.01*00

.01*00

.01*00

.4K-02

.01*00

.01*00

.01-01

.01*00

.01*00

.21-02

.SI-01

.01-01

.41-01

.01-01

.11-02
,*l-01
.fl-01
.01-01
.21-01
.01*00
.01*00
.01-01
.11-01
.21-01

• IP* 1

.4B-Of

.4l-0f

.41-04

.4l-0f

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.4l-0f

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

.41-04

Oil

.51-02

.21-05

.51-05

.21-04

.51-04

.11-Of

.41-04

.51-05

.11-04

.11-05

.21-01

.41-04

.41-04

.11-04

.01*00

.01*00

.01*00

.01-00

.01*00

.01*00

.11-00

.01*00

.01*00

.41-01

.41-01

.21-01

.11-00

.01-00

.41-01

.41-00

.01-00

.01-01

.11-Of

.01*00

.01*00

.11-01

.11-Of

.41-04

RtDf

HA
4.01-04
1.01-04
1.01-02
5.01-01

HA
2.01-02

HA
1.11-02

HA
1.01-04
2.01-02
S. 01-01
1. 01-01
2.01-02
f .11-01
1.01-01
1.01*00
2.01-02
5. 01-01
2.01-01
1.01-02
1.01*00
». 01-01
1.01*00
5. 01-01
f .01-02

HA
1.01-01
2.01*00
(.01-01
4.01-02

HA
1.01*00

HA
4.01*00
2.01-02
1.01*00

•Q-

HA
11-01
SI-02
11-02
11-01

HA
11-01

HA
fl-01

HA
11-01
11-01
11-01
11-02
01*00
01*00
01*00
11-00
01*00
01*00
21-01
01*00
01*00
21-05
21-01
fl-01
11-01

HA
11-Of
21-01
11-00
41-01

HA
01*00

HA
31-0»
11-05
11-04

CHRONIC

Cc lire

0.01*00

Die RfDC

0.01*00

BQo

RRft

Cl

.21*04

.41*00

.11*00

.41*02

.fl-01

.11*00

.21*01

.41*00

.41*01

.41*01

.51-02

.21*01

.11*00

.41*01

.01*00

.01*00

.01*00

.41-02

.01*00

.01*00

.01-01

.01*00

.01*00

.21-02

.51-01

.01-01

.41-01

.01-01

.11-02
-»l-01
.41-01
.01-01
.21-01
.01*00
.01*00
.01-01
.11-01
.11-01

LIFT

•IP1 1

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-11

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

.51-01

tua

DIl

.41-01

.41-04

.11-Of

.••-OS

.11-01

.21-01

.21-05

.11-Of

.01-05

.11-04

.41-04

.21-05

.»I-07

.01-05

.01*00

.01*00

.01 tOO

.11-0)

.01*00

.01*00

.11-01

.01*00

.01*00

.21-00

.41-0*

.41-0*

.51-0*

.51-01

.21-00

.01-01

.fl-01

.51-01

.11-01

.01*00

.01*00

.11-01

.21-01

.11-01

•P
HA
HA

1.11*00
HA

4.11*00
HA
HA
HA
HA
MA
HA
MA
HA
HA
HA
HA
HA
HA

1.11-01
HA
HA

f .11-01
HA
HA
HA
HA

1.51-01
2.01-01
5.21-01

HA
HA

5.71-02
1.11-02

HA
l.lltOO

HA
1.41-02

HA

RISK

HA
NA

2E-04
HA

21-04
HA
HA
HA
NA
HA
NA
HA
NA
HA
HA
HA
NA
HA

01*00
HA
HA

oeioo
HA
HA
HA
HA

18 11
11-10
41-10

HA
HA

»K 11
11-0*

HA
01*00

HA
21-01

HA



RANGE NAMEl HSI
EXPOSURE AND RISK CALCULATION WORKSHEET

LAND US! I Future
FOrULATIOHi teeident Child

B000UU POINTl On-.it.
HIOIUNl Indoor Air
•OUT*i Inhalation

SITE HAMBl
OPERABLE UNITI

FILE HAM* I
LAST UFDATBDi

HI-MILL
DICE 2 (AVC|
FOM
10/16/91

CHEMICAL HAMB

1 Aluminum
2 Antimony
I Ar.enio
4 Barium
5 Beryllium
( C.dmium (food)
7 Chromium
0 Cobalt
> Copper |b)
10 Lead
11 Mercury
12 Mickel
II Oliver
14 Vanadium
15 Cyanide
14 Ammonla-H
17 Hitrate*Bitrlt
10 Acetone
11 Bromodlchlorom
20 Butanone, 2-
21 Cblorobeniene
22 Chloroform
21 Dlchloroethana
24 Dichloroethene
IS Bthylb.ni.ne
24 Nethyl-2-panta
27 Methylene cblo
20 Tetrachloroeth
2> Tetrachloroeth
10 Toluene
11 Triehloroethan
12 Triehloroethan
11 Trichloroetben
14 Vinyl acetate
15 Vinyl chloride
1( lylenee (totel
17 Bie(2-ethylne>
10 Ol-n-butylphth

•ira - 1.01*00
•ire • 0.01+00
•in - •.••-02

•UBCBROHIC CHROMIC

Ce •ire Die HtD* BQ. Cc

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01-02

.71-01

.01-02

.01*00

.71-01

.71-01

.01-01

.01*00

.71-02

.01*00

.01*00

.01*00

.71-01

.71-01

.01*00

.01*00

.71-02

.OB-02

.71-01

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.0«*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.OB* 00

.01*00

.01*00

.01+00

.01*00

.01+00

.01+00

.01*00

.01+00

.01*00

.01*00

.01+00

.01+00

.01*00

.01+00

.01*00

.01*00

.01*00

.01*00

.01+00

.01*00

.01*00

.01*00

.01*00

.01*00

.01-02

.71-01

.OB-02

.01+00

.71-01

.71-01

.OB-01

.01*00

.71-01

.01*00

.01+00

.01*00

.7B-01

.71-01

.OB+00

.01+00

.71-02

.01-02

.71-01

.01+00

.01+00

HA
HA
HA

1.41-0)
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

2. ••-02
HA
HA
HA

». 01-01
S. OB-02

HA
1.4E+00

HA
2. tB-01
2. IB-01
0.4E-01

HA
HA

S.7B-01
2.»B«00

HA
HA

S.7E-02
HA
HA
HA
HA

HA
HA
HA

OB+00
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

OB+00
HA
HA
HA

2B-02
01*00

HA
(E-01

HA
OB«00
7B-02
' 01*00

HA
HA

IK-02
11-01

HA
M

31 01
HA
HA
HA
HA

Birc
0.01*00

Die RfDC

0.01*00

BQC

ERR

Cl

0.01*00
.OB*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00.
.01*00
.01*00
.01*00
.0««00
.01*00
.OB*00
.OB*00
.01*00
.OB-02
.71-01
.OB-02
.01*00
.71-03
.71-01
.OB-01
.01*00
.71-02
.01*00
.01*00
.01*00
.7B-01
.71-03
.01*00
.01*00
.71-02
.01-02
.71-01
.01*00
.01*00

LIFT

•in 1

.01-02

.01-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.01-01

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.OB-02

.01-02

.OB-02

.OB-02

run

g

DIl

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.41-01

.(•-04

.(•-0)

.01*00

.(•-04

.(•-04

.41-01

.01*00

.SI-01

.01*00

.01*00

.OE*00

.(•-04

.(1-04

.01*00

.SB-01

.SI-0)

.71-03

.(•-04

.01*00

.01*00

fir

MA
HA

1. 41+01
HA

».4E*00
(.11*00
4.21*01

HA
HA
HA
HA

0. 41-01
HA
HA
HA
HA
HA
HA
HA
HA
HA

0. IB-02
HA
HA
HA
HA

1.41-01
2. OB-01
2. OB-01

HA
HA

S.7B-02
(.OB-01

HA
1. OB-01

HA
HA
HA

RISK

HA
HA

OE.OO
HA

01*00
01*00
01*00

HA
HA
HA
HA

OB* 00
HA
HA
HA
HA
HA
HA
HA
HA
HA

4B-05
HA
HA
HA
HA

OB. 00
01*00
01*00

HA
HA

OK. 00
•B-04

HA
OB-04

HA
HA
HA



RANGE HAMSI MS.
EXPOSURE AND RICK CUMULATION WORKSHEET

LAND USB I rutura
POPULATION! Reaident Child

EXPOSURE POINTi On-lit*
HEOIUNl Ambient Air
ROUTE l Inhalation

SITE NAHEt
• OPERABLE UMITl

PILE HAM I
LAST UPDATEDI

HI-MILL
DISK 2 (AVG)
POP!
10/16/92

CHEMICAL HAW

1 Aluminum
2 Antimony
1 Araenie
4 Barium
S Beryllium
f Cadmium (food)
7 Chromium
0 Cobalt
» Copper <b|
10 Lead
11 Mercury

jp. 12 Nickel
tn 11 Oliver
I 14 Vanadium
£- IS Cyanide

It Ammonla-M
17 MitratetMitrit
10 Acetone
11 Bromodicblorom
20 Butaaone, 2-
21 Cblorobenicne
22 Chloroform
21 Dlcbloroetbane
24 Dicbloroethene
2S Bthylbeateae
It Hetbyl-2-penta
27 Hethylene chlo
20 Tetracbloroetb
2> Tetracbloroetb
10 Toluene
11 Tricbloroathan
12 Tricbtoroethan
11 Trlchloroathen
14 Vinyl acetate
IS Vinyl chloride
It lylenea (total
17 Bia(2-*tbylne«
10 Dl-n-butylphtb

Ca

.OBtOO

.OBtOO

.OBtOO

.OBtflO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.SB-07

.OBtOO

.OBtOO

.OBtOO

.tB-07

.tB-00

.OB-07

.OB-00

.SB-Ot

.OB-Ot

.SB-07

.IB-07

.OB-OS

.OBtOO

.OBtOO

.IB-07

.OBtOO

.OBtOO

Bir
•ir
•ir

BUEd

Bira 1

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

. IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.JEtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

.IBtOO

• - 1. IBtOO
D - 0.01 tOO
1 - 1. IB-01

IROMIC

Die

0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OEtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
0. OBtOO
1. IB-07
0. OBtOO
0. OBtOO
0. OBtOO
2. IB-07
7. IB-01
l.lS-Of
7. tB-00
2. OB-Ot
l.lB-Ot
7.2E-07
1.4E-07
S.2B-OS
0. OEtOO
0. OBtOO
1.7B-07
0. OBtOO
0. OBtOO

RfDi BQa

MA MA
HA MA
MA HA

1.4E-01 OBtOO
MA HA
HA HA
HA HA
HA MA
MA HA
HA HA
HA HA
HA HA
HA HA
HA HA
HA HA

2.»E-02 OBtOO
MA MA
MA HA
HA HA

». OB-01 OBtOO
S. OB-02 7B-Ot

HA MA
1.4BtOO OStOO

MA MA
J. IB-01 7B-07
2. IB-01 IE-07
l.tB-01 IB-Ot

MA MA
MA MA

5.7E-01 2E-Ot
2.»BtOO 2B-07

MA HA
MA HA

5.7E-02 OBtOO
HA MA
MA MA
MA MA
HA HA

cmmoMic

Cc Biro
0.OBtOO

Die

0.OBtOO

RCDC BQc

BRR

Cl

.OBtOO 1

.OBtOO 1

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBttO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.IB-01

.OBtOO

.OBtOO

.OBtOO

.IB-00

.SB-00

.tB-07

.7B-00

.tB-07

.SB-07

.SB-07

.IB-01

.OB-OS

.OBtOO

.OBtOO

.7B-00

.OBtOO

.OBtOO

LI7B

•iri i

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

.IB-01

flMB

Oil

.OEtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OEtOO

.OEtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.2B-00

.OEtOO

.OBtOO

.OBtOO

.OB-01

.IB-01

.IB-00

.OB-Ot

.IB-00

.OB-00

.OB-01

.4B-0*

.OB-Of

.OBtOO

.OBtOO

.IB-01

.OBtOO

.OBtOO

CP

MA
MA

I.SBtOl
MA

l.4EtOO
f .IBtOO
4.2BtOl

MA
HA
MA
MA

I.4E-01
MA
MA
HA
MA
MA
MA
HA
MA
HA

0. IB-02
MA
HA
HA
HA

l.tE-01
2. OB-01
2. OB-01

MA
MA

S.7E-02
f. OB-01

MA
1. OB-01

MA
HA
MA

RISK

MA
MA

OBtOO
MA

OEtOO
OEtOO
OBtOO

MA
MA
MA
MA

OEtOO
MA
MA
HA
MA
HA
HA
HA
HA
MA

OEtOO
MA
MA
MA
MA

7E-11
fE-10
IB-10

•A
MA

IK-10
IB-01

MA
OBtOO

MA
HA
MA



RANGE KAMI I US*
EXPOSURE AMD RISK CALCULATION WORKSHEET

LAND USB I Future
POPULATIOMi Reaident Child

EXPOSURE POINTI On-aite
HBDIIMi Gerden V»g.
•OUT* i Oral

6 ITS NAME i
OPERABLE UNIT I

LAST UPDATED I

HI-MILL
DISC 2 (AVG)
FOPJ
10/24/92

*•
(Jl

CHEMICAL MAHB

1 Aluminum
2 Antimony
3 Areeaic
4 Barium
$ Beryllium
1 Cadmium (food)
7 Chromium
1 Cobalt
» Copper <b|
10 Lead
11 Mercury
12 Nickel
11 Silver
14 Vanadium
IS Cyanide
K Ammoola-M
17 Hltrata+Mitrit
11 Acetone
It Bcomodichlorom
20 Butanona, 2-
21 Chlorobeniene
22 Chloroform
11 Dichloroethane
24 Dichloroethene
IS Bthylbeniene
It Methyl-2-penta
27 Hmthylene chlo
21 Tetracbloroetb
2t Tetracbloroetb
30 Toluene
11 Trichloroethan
32 Trichloroetban
33 Trichloroethen
34 Vinyl acetate
IS Vinyl chloride
31 Sylenea (total
37 Bia(2-ethylhai
3t Dl-n-butylphtb

Ca

.IB-01

.41-02

.71-01

.2B-01

.41-04

.OB-02

.SB-01

.IB-03

.IB-01

.41-01

.4B-03

.IB-01

.IB-02

.SB-03

.OB»00

.OB *00

.OBtOO

.OB-03

.OBtOO

.OBtOO

.SB-04

.OBtOO

.OBtOO

.IB-03

.IB-OS

.SB-04

.7B-04

.SB-OS

.»B-04

.11-04

.41-04

.IB-04

.IB-01

.01*00

.01*00

.3B-OS

.41-02

.OB-03

• IF
•ir
BIF
IUBC

BlPa 1

.41-01

.41-OJ 1

.41-01

.4B-01

.41-01

.4B-01

.4B-01

.4B-01

.41-01

.41-03

.41-01

.41-01

.4B-01

.4B-01

.IB-03

.IB-03

.4B-01

.IB-03

.IB-03

.IB-13

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-03

.IB-01

.IB-03

• - 1
e • 1
1 » 1

SROMIC

.11-03

.OBtOO

.IB-04

DIa

.SB-03

.»B-OS

.71-01

.IB-04

.IB-07

.IB-05

.41-05

.11-04

.3B-03

.IB-OS

.IB-01

.11-04

.IB-OS

.SB-OS

.OB*00

.OB*00

.01*00

.11-05

.01*00

.01*00

.41-07

.01*00

.OB«00

.7B-OI

.11-07

.71-07

.41-04

.SB-07

.IB-04

.SB-07

.SB-07

.91-07

.»B-OS

.OB«00

.01*00

.01-07

.51-05

.41-05

RtM

MA
4.01-04
3. OB-04
7. OB-02
S. OB-03

HA
2. OB-02

MA
1.7B-02

MA
3. OB-04
2. OB-02
S. OB-0 3
7. OB-03
2. OB-02
I.7B-01
1. OB-01
1.01*00
2. OB-02
S. OB-01
2. OB-01
1. OB-02
1.0B*00
». 01-01
1.01*00
5. OB-01
1. OB-02

MA
i.oe-oi
1.01*00
». OB-01
4. OB-02

MA
1.01*00

MA
4.01*00
2. OB-02
1.0B»00

BQa

MA
l.OB-Oi
IB-03
IB-01
SB-OS

MA
7E-04

MA
IB-02

MA
. 7B-03
• 1-01
4B-01
2B-03
01*00
01*00
OBtOO
IB-OS
01*00
OB»00
IB-01
OB tOO
01*00
11-04
IB-07
2B-OI
2B-OS

MA
IE-OS
IB-07
3B-07
SB-04

MA
01*00

MA
3B-OI
IB-03
IB-OS

CBROtUC

Cc BIFc

0.OBtOO

Pic RtDC

0.OBtOO

BQc

ERR

Cl

.IB-01

.48-01

.78-01

.18-01

.IB-14

.OB-02

.SB-03

.IB-OS

.IB-01

.48-02

.41-11

.18-01

. IB-02

.SB-OS

.OBtOO

.OBtOO

.OBtOO

.OB-03

.08*10

.08*10

.SB-04

.OBtOO

.OBtOO

.18-03

.IB-OS

.SB-04

.78-04

.SB-OS

.»1-04

.21-04

.48-04

.IE-04

.18-02

.OBtOO

.OBtOO

.IB-05

.48-02

.08-03

LIPB

Blfl 1

.48-04

.48-04

.4B-04

.48-04

.48-04

.IB-04

.48-04

.48-04

.48-04

.48-04

.41-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-14

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

.48-04

riHB

Oil

.IE-04

.48-01

.48-07

.SB-OS

.18-01

.IB-01

.28-01

.18-07

.18-04

.08-04

.08-07

.SB-OS

.IB-01

.IB-04

.OBtOO

.OBtOO

.OBtOO

.18-01

.OBtOO

.OBtOO

.18-01

.OBtOO

.OBtOO

.SB-07

.18-01

.18-01

.28-07

.18-01

.78-01

.01-04

.28-01

.48-01

.SB-01

.OBtOO

.OBtOO

.IB-0*

.08-01

.18-01

CP

MA
MA

1.11*00
MA

4.11*00
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA

1.18-01
MA
MA

4. IB-03
MA
MA
MA
MA

7. SB-03
2. OB-01
S. 28-02

MA
MA

i. JE-01
1. IB-01

MA
l.»E*00

MA
1.48-02

HA

RISK

MA
HA

4B-07
HA

1.01-0
HA
MA
MA
HA
HA
MA
MA
MA
MA
HA
HA
HA
HA

08*00
MA
HA

OB*00
MA
HA
HA
HA

»B-10
18-0*
SB-0*

HA
HA

»K-10
11-04

HA
01*00

HA
31-01

HA



RANGE KAMI I SSU. SIT! IUMBI UI-MIL.
OPBRABLB UMITl DISK 2 (AVG|

Fin HAMBi ten
LAST UPDATBDl 10/2*/»2

SUBCHROHIC BKFOCUHR SUMMARY SUBCBKONIC RICK SWMAJIY

Futura
Raaidant Child

•UBCBROMIC DAILY INTAKB (Bg/kg/dayl
KEMAJUO 1 KBUUUO } a/-Miaf« ) SCBMABIO 4 tCBNAlUO 5 SCBMAJUO (
On-ait* On-aita On-lit* On-aita On-aita On-ait*
Croundvatar Groundvatar Yard Boil Indoor Ale teblant Air Cardan Vag.
Oral Darmal Oral Inhalation Inhalation Oral

CHEMICAL Ham (FROM Hal) (HUM MI2) (FROM US1| (FROM HI4| (FROM HIS) (FROM MS«|
AlualnoB
Antimony
Araanic
Bariua
Barylliiw
Cadalua (food)
Chroaiua
Cobalt
Coppar (b)

10 Laad
11 Narcury
11 Nickal
11 lilvar
14 Vanadiua
15 Cyanlda
1( Aa*onia-H
1? HltratatHltrlt
11 Ac* ton*
If •coa.odichlorom
20 Butanooa, 1-
21 Chlorobaniana
11 Chloroform
11 Dicbloroatbana
14 DichloroaUwn*
IS Bthylbaniaaa
li Natbyl-2-paata
27 Hathylan* cblo
21 Tatrachloroalb
1* Tatrachloroath
10 Toluan*
11 Tricbloroathan
12 Tricbloroatban
11 Trichloroatbaa
14 Vinyl acatata
15 Vinyl chlorida
It lylanaa (total
17 Bia|2-atbylbax
1* Dl-n-butylpbth

. IE-01

.7B-04

..B-04

.IB-01

.tB-05

.OB«00

.4B-04

.7B-04

.01-04

.IB-05

.4B-OS

.IB-01

.7B-04

.51-04

.41-01

.IB-01

.IB-01

.IB-01

.4B-04

.IB-01

. OBtOO

.•B-04

.tB-04

.OB-02
-OB400
.IB-01
.OBtOO
.01400
.01*00
.(B-04
.*B-04
.OB«00
.11-01
.IB-01
.IB-01
.4B-04
.OBtOO
.IB-04

.7B-OS 7.51-02

.OB-04

.IB-07

.IB-04
-»B-OI

•A
.IB-07
.41-07
.IB-07
.2B-07
.IB-01
.11-0*
.SI-07
.IB-07
.11-04
.71-05
.2B-01
.41-04
.71-04
.41-05
. OBtOO
.71-04
.JB-05
.IB-04
.OBtOO
.41-0*
.OBtOO
.OBtOO
.OBtOO
.IB-01
.IB-05
.OBtOO
.IB-01
.71-05
.41-05
.21-04
.OBtOO
.41-04

.IB-05

.SB-OS

.2B-04

.51-04

.IB-04

.4B-04

.SB-05

.IB-04

.IB-OS

.IB-07

.41-04

.«1-04

.IB-04

.OBtOO

.OBtOO

.OBtOO

.OB-01

.OBtOO

.OBtOO

.IB-01

.OBtOO

.OBtOO

.41-07

.41-01

.IB-01

.IB-01

.IB-01

.4B-07

.4B-OI

.OB-01

.IB-01

. IB-Ot

.OBtOO

.OBtOO

.IB-01

.11-04

.4B-04

.OBtOO 0. OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OB-02

.71-01

.IB-02

.OBtOO

.71-01
-7B-01
.OB-01
.OBtOO
.7B-02
.OBtOO
.OBtOO
.OBtOO
.7B-01
.7B-01
.OBtOO
.IBtOO
.71-02
.OB-02
.7B-01
.OBtOO
.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.31-07

.OBtOO

.OBtOO

.OBtOO

.IB-07

.IB-01

.11-04

.IB-01

.01-0*

.11-0*

.21-07

.41-07

.21-05

.OBtOO

.OBtOO

.71-07

.OBtOO

.OBtOO

.SB-01

.»B-IS

.7B-I«
-2B-04
.4B-07
.IB-OS
.4B-05
.»-•<
.11-0}
.IB-OS
.IB-Ot
.TB-04
.IB-OS
.SB-IS
.OBtIO
.OBtOO
.OBtOO
. IB-OS
.OBtOO
.OBtOO
.4B-07
.OBtIO
.OBtIO
.71-0*
.11-01
.11-01
.41-01
.SI-01
.IB-It
.SB-07
.SB-17
.»B-07
.»B-OS
.OBtOO
.OBtOO
.OB-07
.IB-OS
.4B-I5

PATHWAY SUM (BI)

POPULATION TOTAL

Futura
Raaidant Child

SUBCHROHIC HAI ARO QUOtlBWT
SCBMARIO 1
On-aita
Groundwatar
Oral
(FROM Will

HA
2B*00
58-01
18-02
48-01

HA
18-02

HA
58-01

HA
58-02
18-01
18-02
28-02
78-02
48-02
48*00
28-01
18-02
18-01
08*00
78-02
78-04
18*00
08*00
18-01
08*00

HA
OBtOO
IB-04
7B-04
08*00

HA
IB-01

HA
28-04
OBtOO
2B-04

SC1HARIO 2
On-ait*
GroundMacar
Darmal
(FROM MS2)

HA
5R-02
18-01
(B-04
18-01

HA
58-04

HA
28-05

HA
58-01
58-01
18-01
48-01
18-04
18-05
IB-02
28-04
48-04
18-05
08*00
28-02
IB-OS
78-02
08*00
IB-OS
OBtOO

HA
OBtOO
7B-04
IB-05
08*00

HA
2R-05

HA
IB-OS
08*00
2B-04

SCBMARIO I
On-alta
Yard ioil
Oral
(FROM HS1)

HA
IB-01
SB-02
18-02
IB-01

HA
78-01

HA
(8-01

HA
18-01
78-01
18-01
18-02
08*00
08*00
08*01
fB-ll
08*00
08*00
28-07
08*00
08*00
IB-OS
28-01
IB-01
78-07

HA
IB-04
28-01
IB-01
4B-07

HA
08*00

HA
18-0*
78-05
18-04

•CBMARIO 4
Oil-alt*
Indoor Air
Inhalation
(FROM «I4|

MA
MA
MA

08*00
HA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA

08*00
HA
HA
MA

18-01
•8*00

HA
41-01

HA
08*00
7B-01
08*00

MA
MA

28-02
IB-01

HA
HA

38-01
HA
HA
HA
MA

aCBNARIO S
On-ait*
Amblant Air
Inhalation
(FROM MIS)

MA
MA
HA

08*00
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

OBtOO
HA
HA
HA

08*00
7B-04

HA
08*00

HA
78-07
18-07
18-04

HA
MA

JB-0*
28-07

HA
HA

OBtOO
HA
HA
HA
MA

SCENARIO (
On-ait*
Cardan Vag.
Oral
(FROM HS()

MA
18-01
18-01
78-01
SB-05

MA
78-04

HA
IB-02

HA
78-01
»8-01
48-03
28-01
08*00
08*00
08*00
18-05
08*00
08*00
18-04
08*00
08*00
18-04
18-07
28-04
28-05

HA
IB-OS
28-07
18-07
S8-0(

HA
OBtOO

HA
18-01
18-01
18-05

18*01

18*01

IB-01 IB-01 41-01 IB-03 IB-01



RANGB NAME I L. SITB NAMB; bl-H.
OPBRABLB UHITI DISK 2 ,.</G)

FILB MAMBi ton
LAST UPDATBDl 10/2i/l]

LIFETIME EXPOSURE SWSURY LIFETIME RISK SUMMARY

Ui

Futura
Raaldant Child

LIFETIME AVERAGE DAILY INTAKE (mg/kfl/dayl
SCENARIO 1 SCENARIO » SCENARIO 1 SCENARIO 4 SCENARIO S SCENARIO «
On-aita On-aita Oo-alta On-aita On-aita On-alta
Oroundvatar Oroundvatar Yard Soil Indoor Air Ambiant Air Cardan Vaq.
Oral Darmal Oral Inhalation Inhalation Oral

CHEMICAL NAME (FROM HS1| (FROM WS2| (FROM MS3| (FROM NS4) (FROM MSS| (FROM HSI|
1 Aluminum 7.2E-04 1.4B-04
2 Antimony
1 Araanlo
4 Barium
S Bary Ilium
1 Cadmium (food)
7 Chromium
1 Cobalt
( Coppar (b|
10 Laad
11 Marcury
12 Nickal
11 Sllvar
14 Vanadium
IS Cyaolda
11 Ammonia-*
17 Nltrata*Nitrlt
1* Acatona
It Bromodichlorom
20 Butanoaa, 2-
21 Chlorobanaana
22 Chloroform
21 Dichloroathana
24 Dichloroathana
2S Btbylbaniana
24 Matbyl-2-panta
27 Ma thy Una cblo
21 Tatracbloroatb
2* Tatrachloroath
10 Toluana
11 Trichloroathan
12 Trlcbloroatban
11 Trichloroathan
14 Vinyl acatata
IS Vinyl chlorlda
11 lylanaa (total
17 Bia|2-atbylhaE
10 Di-n-butylphth

.48-05

.41-05

.18-04

.78-04

.08*00

.IB-OS

.IB-OS

.IB-OS

. IB-01

.28-04

.08-04

.SB-OS

. IB-OS

.28-04

.18-01

.IB-02

.08-04

.78-05

.28-04

.08*00

.78-04

.78-04

.48-01

.08*00

.IB-04

.08*00

.08*00

.08*00

.78-04

.7B-OS

.08*00

.28-02

.18-04

.OB-04

.78-04

.OE*00

.78-04

. 7B-07

.IE-00

.78-07

.IB-0*
MA

.IE-00

.IE-00

.SB-00

.IB-00

.4E-01

.18-07

.08-00

.18-01

.48-07

.18-01

.18-04

.18-07

.48-07

.28-04

.08*00

.SB-OS

.18-01

.2B-OS

.08*00

.48-07

.08*00

.08*00

.08*00

.18-04

.18-04

.08*00

.18-03

.SB-01

.18-04

.OB-OS

.08*00

.28-05

.48-01

.48-04

.18-04

.IB-OS

.78-07

.28-07

.28-05

.78-01

.OB-OS

.18-01

.18-00

.28-05

.IB-07

.OB-04

.08*00

.08*00

.08*00

.78-0*

.08*00

.08*00

.78-0*

.08*00

.08*00

.28-00

.48-0*

.IB-0*

.SB-0*

.SB-0*

.28-00

.08-0*

.18-0*

.SB-01

.18-07

.08*00

.08*00

.18-01

.28-07

.28-07

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.48-01

.18-04

.18-01

.08*00

.48-04

.18-04

.SB-02

.08*00

.SB-01

.08*00

.08*00

.08*00

.IB-04

.48-04

.08*00

.SB-01

.SB-01

.78-01

.48-04

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.08*00

.28-00

.08*00

.08*00

.08*00

.18-01

.08-01

.18-00

.08-0*

.18-00

.08-00

.18-01

.48-0*

.08-01

.08*00

.08*00

.18-0*

.08*00

.08*00

. 18-04

.48-04

.48-07

.SB-OS

.28-00

.18-01

.28-01

.18-07

.18-04

.08-04

.08-07

.SB-OS

.48-04

.18-04

.08*00

.08*00

.08*00

.18-01

.08*00

.08*00

.18-01

.08*00

.08*00

.SB-07

.18-01

.18-01

.28-07

.18-01

.78-00

.08-00

.28-00

.IB-00

.SB-01

.08*00

.08*00

.08-0*

.08-04

. 18-01

Futura
Raaidant Child

LIFETIME BXCBSI CANC8R RISB
•C8MARIO 1 fCEMARIO 1 ICEHARIO 1 BCBMABXO 4 SCENARIO S KBHARIO «
On-aita Qn-aita On-aita On-ait* On-aita On-alta
Oroundwatar Groundwatar Yard Soil Indoor Air Ambiant Air Oardan Vag.
Oral Darmal Oral Inhalation Inhalation Oral
(FROM MS 1) (FRONHS2I (FROM NC1) (FROM 11*4) (FROM HIS) (FROM MSI)

MA MA HA MA U KA

2B-OS
MA

78-04
MA
MA
MA
MA

4B-OS
MA

18-04
MA
MA
MA
HA

28-04 OB400
HA MA

28-04 08*00
MA 08*00
MA 08*00
MA MA
HA HA

08*00
MA

08*00
08*00
08*00

MA
MA

48-07
HA

18-07
MA
HA
HA
HA

TOTAL PATBMAY CAMC8R RISC

POPULATION TOTAL EXCtll RISE

MA

MA

7B-04

IE-07

OBtOO
08*00
08*00

OC*00
IB-04

MA
4B-04

MA
OE*00

4E-04

IE-03

HA
MA

08*00 08400
MA

(B-00

»B-00

08*00
08*00
08*00

08*00
IE-OS

MA
IB-01

MA
08*00

MA

78-OS

08*0*

08*00

18-11
18-10
IB-10

18-0*
MA

OB*00
MA

28-0*

48-04

IB-OS

08400
OB*00
OE400

MA
MA

OB*00
•8-04

MA
•8-04

28-01

08*00

78-11
IB-10
18-10

18-10
18-00

08*00

18-00

MA

08*00

OE*00

*B-10
IB-0*
SB-0*

18-10
IB-0*

MA
OE*00

MA
38-00

MA

48-07



kAHGE HAM*I MSI
EXPOSURE AHO RISK CALCULATION HORKSHEET

USB I Putur*
POPULATION i R«>ld*nt Youngster

EXPOSURE POINTi T«rg«t Pond
HIOIUNi Surfic* Nat*r
ROUTEi Orel

SITS NAME I
OPERABLE IWITl

riLB BANE I
LAST UPDATED I

HI-HILL
DIM i (AVG|

10/2t/»2

CHEMICAL HAMB

Aluainua
Antimony
ArMnic
Mriua

Cadmium (food|
Chromium
Cob*It
Copper (b|

10 Lead
11 Mercury
12 Hlckel
11 Silver
14 Vanadium
15 Cyanide
It Ammonia-H
17 Hitrate»Hitrite
It Acetone
If Bromodicbloca
20 Butanooe, 2-
21 Cblorobenien*
22 Chloroform
21 Dicbloroethane,
24 Dlcbloroetbe
25 Btbylbeniene
24 Netbyl-2-pentanone
27 Metbylone cblorida
It Tetracfaloroetbane,
2f Tetrachloioatbena
It Toluene
11 Tricbloroethane,
12 TricbloroeUkane,
11 TricbloroetbeM
14 Vinyl acetate
15 Vinyl chloride
It lylenea (total)
17 Bia(2-«tb]i
It Di-n-butylphtbelat*

air* - o.OBtoo
•ire - 2.11-tS
•IPX - l.Ot-Ot

(UBCURONIC

0 IIP* 1 01* B,(M BQ«

O.OBtOO O.OItOO IM

tthuv*

>,»-
1.2- (tot«l|

ton*, 4-
rld*
UM. 1,1,2,2-
IM

1. 1,1.1-
». l.l.t-

• (c|

1
fl)phth*l«t«
ilkt*

Co

.11+00

.OB«Ot

.11+00

.11+00

.01*00

.OB+00

.11-02

.01+00

.01+00

.11-01

.01+00

.SI-01

.11-01

.01+00

.01+00

.01+00

.01+00

.01+00

.01+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.01*00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

CBMX

•IPe 1

.IB-05

.IB-tS

. IB-OS

.IB-09

.IB-OS

.IB-09

.IB-09

. IB-09

.IB-09

. IB-09

.U-OS

.IB-OS

.IB-09

.11-09

. IB-OS

.IB-09

.11-09

.IB-09

.11-09

.IB-09

.IB-09

. IB-09

.IB-09

. IB-09

.IB-09

.IB-09

.IB-09

.IB-09

. IB-09

. IB-OS

.IB-09

.IB-dS

.IB-09

.11-09

.IB-OS

.11-09

.IB-09

.IB-09

NIC

Die

.IB-OS

.OB+00 <

.OB+00 1

.OB+00 1

.OB+00 !

.OB+00

.2B-07 !

.01+00

.OB+00

.»B-00

.OB+00

.2l-0f

.tB-07

.01+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.01*00

.01*00

.OB+00

.OB+00

.OB+00

.01*00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

MCDC BQo

HA Hi,
.08-04 OEtOO

1. OB-04 OB+00
.OB-02 OB+00
1. OB-01 01*00
.OB-tl OB+00
I. OB-01 4B-OS

•A HA
I.7B-02 OB+00

HA HA
.OB-04 OB+00
.OB-02 IB-04
.OB-01 IB-OS
.OB-01 OB+00
.OB-02 OB+00
.IB-01 OB+00
.OB-01 IB+00
.OB-11 OB+00
.OB-02 OB+00
.OB-02 OB+00
.OB-02 01*00
.OB-02 OB+00
.OB-01 OB+00
.OB-01 OB+00
.OB-01 OB+00
.OB-02 OB+00
.OB-02 OB+00

HA HA
.OB-02 oe+ot
.OB-01 OB+00
.OB-01 OB+00
.OB-01 OB+00
.OB-01 OB+00
.OB-11 OB+00

•A HA
.OB+00 OB+00
.OB-02 OB+00
.OB-01 OB+00

Cl

.31*00

.01+00

.OB+00

.OB+00

.OB+00

.OB+00

.IB-02

.OB+00

.OB+00

.IB-01

.OB+00

.SB-01

.IB-01

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.OB+00

.01+00

.OB+00

.OB+00

.OB+00

LIFT

•IP1 1

-OB-0*
.OB-04
•OB-04
.OB-04
.OB-04
.OB-04
.01-04
.01-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-tt
.OB-04
.OB-tt
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.01-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04
.OB-04

1. OB-04

tUNB

DII sr RISK

.41-0* HA HA

.OB+00 HA HA

.OB+00 1.41*00 OB*00

.OB+00 HA HA

.OB+00 4.1B+00 OB*00

.OB+00 HA HA

.2B-Ot HA HA

.OB+00 HA HA

.OB + 00 HA HA

.IB-01 HA HA

.OB+00 HA HA

.4B-07 HA HA

.11-04 HA HA

.OB+00 HA HA

.OB+00 HA HA

.OB+00 HA HA

.OB+00 HA HA

.OB+00 HA HA

.OB+00 1. IB-01 OEtOO

.OB+00 HA HA

.OB+00 HA HA

.OB+00 4. IE-01 OE«00

.OB+00 HA HA

.OB+00 HA HA

.OB+00 HA HA

.OB+00 HA HA

.OB+00 7. SB-01 OE<00

.OB+00 2. OB-01 OB* 00

.OB+00 S.2B-02 OB+00

.OE»00 HA HA

.OB«00 HA HA

.OB+00 S.7K-01 OElOO

.OB+00 1. IB-02 OB+00

.OB+00 HA HA

.01+00 l.»E*00 OB+00

.OB+00 HA HA

.OB+00 1.4B-02 OE«00

.OB+00 HA HA



RANG* HAMBl Hk
BXPOSUU AHD RISK CALCULATION MOMSHUT

LAUD USIl Future
FOrUUTIOBi »oung«t»r

BXVOSURB POIHTi T*rg*t Pood
MEDIUM i Surface N*t«r
noun i D«rMi

SITE MAMBl
OPBRABLB UHIt I

riu KAMI
LAST UPDATEDI

BI-NIU.
DISK 2 (AVG)
tors
10/2«/»2

HIM - o.OBtoo
•ire • s.41-01

- 7.11-04

VO

CUBCBRONIC

1
1
I
4

5
0
7
0
•
10
11
II
11
14
15
It
17
10
It
20
21
22
21
24
15
2<
27
20
21
10
11
J2
11
14
15
II
17
10

CBBMICJO. HAMB

AluainuB
AntUooy

C»

0.OBtOO

DIs RCDf

0.08*00

C«d>iua (food)
Chroaiiw
Cobalt
Copp.r <b|

Mercury
Nick*l
Silv»r

Cyuid*
AuooU-H
HUr»t«+Hitrit»
Ac«ton«
BroMOdichloroMtbvM
Butanon*, 2-
ChlocotMniaiM
Cblorotorm
DicblocMthaiw, 1,1-
DicblorcMUMiM, 1,2- (tot«l|
Btbyltwnicn*
M»thyl-2-p«nt*noa*, 4-
M*tbyl*n« chlorid*
T*tr«cbloroatb«M, 1,1,2,2-
T*tr«cbloEO«tlMn«
Tolu«n>
Trictaloro«thui«, 1 ,1 ,1-
Tcichloroatbuia, 1,1,2-
TcichlorcMtlwn* (c)
Vinyl BC«t*t«
Vinyl cblorid*
Iyl«M« (total)

Di-a-butylphtb*Ut«

CC

.31*00

.01*00

.01*00

.01*00

.01*00

.01*00

.IB-02

.01*00

.01*00

.IB-01

.01*00

.SB-01

.7B-01

.OB*00

.OB*00

.01*00

.OB*00

.OB*00

.OB*00

.OB*00

.OB«00

.OB*00

.OB«00

.OB*00

.OB*00

.01*00

.OB*00

.OB»00

.OB*00

.01*00

.OBtOO

.OBtOO

.01*00

.OB*00

.OB»00

.OB*00

.OB*00

.OB*00

C

•iro r

.4B-01

.41-01

.41-01

.41-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.41-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

.4B-01

BKOHIC

.OB-01 1

.01-01

.OB-01

.OB-01

.OB-01
HA

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.7B-04

.OB-01

.OB-01

.IB-02

.IB-01

.2B-01

.OB-02

.OB*00

.IB-01

.OB-01

.OB-01

.7B-01

.01+00

.7B-02

.4B-01

.IB-01

.(B-01

. IB-01

.»B-02

.SB-01

.4B-OI

Die

.2B-OS

.OB*00

.OB*00

.OB*00

.OB*00
HA

.7B-00

.OB*00

.OB*00

.IB-00

.01*00

.IB-04

.2B-00

.OB*00

.OB«00

.OB*00

.OB*00

.OB400

.OB*00

.OB«00

.OB»00

.OB«00

.OB*00

.OB«00

.OB*00

.OB*00

.01*00
,OB«00
.OB*00
.01*00
.01*00
.01*00
.OB*00
.01*00
.OB*00
.OB»00
.OB*00
.OB*00

BtDC HQc

HA HA
.OB-OS OE+00
.IB-04 OB*00
.OB-01 OB*00
.SB-OS OBtOO
.SB-OS HA
.SB-04 2B-04

HA HA
.»B-02 OB*00

HA HA
.OB-0* 01*00
.OB-01 IB-01
.SB-04 2B-04
.OB-OS OB*00
.OB-02 01*00
.71-01 OB«00
.OB-01 OB*00
.OB-01 OB*00
.OB-02 OB*00
.OB-02 OB*00
.OB-02 OB*00
.OB-02 01*00
.OB-01 01*00
.OB-01 OB*00
.2B-02 01*00
.OB-02 01*00
.OB-02 01+00

HA HA
.OB-02 OB*00
.OB-01 01*00
.OB-02 01+00
.OB-01 01+00
.OB-01 01+00
.OB-01 01+00

HA HA
.01*00 08+00
.OB-02 01+00
.SB-02 OB*00

L

ci Bin r

.11+00 7.7B-04

.OBtOO 7.7B-04

.01*00 7.71-04

.OB*00 7.7B-04

.OB*00 7.7B-04

.01+00 7.7B-04

.IB-02 7.7B-04

.01*00 7.7B-04

.OBtOO 7.7B-04

.IB-01 7.7B-04

.OBtOO 7.7B-04

.SB-01 7.7B-04

.7B-01 7.7B-04

.OB*00 7.7S-04

.OB*00 7.7B-04

.01*00 7.7B-04

.OBtOO 7.7B-04

.01+00 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

. OBtOO 7.71-04

.OBtOO 7.7B-04

.OKtOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OltOO 7.7B-04

.OltOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OltOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

.OBtOO 7.7B-04

[FBI 1MB

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01
HA

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.OB-01

.71-04

.OB-01

.OB-01

.IB-02

.IB-01

.2B-01

.OB-02

.OBtOO

.IB-01

.OB-01

.OB-01

.71-01

.OBtOO

.71-02

.41-01

.IB-01

.SB-01

.IB-01
-»1-02
.SB-01
.*1-01

DII »r RISK
.OB-0« HA HA
.OBtOO HA HA
.OBtOO 1.11*00 OB+00
.01*00 HA BA
.OBtOO t.(B*02 01+00

HA HA HA
.2B-0* HA HA
.OBtOO HA HA
.OBtOO HA HA
.IB-0* HA HA
.OBtOO HA HA
.•B-07 HA HA
.IB-01 HA HA
.OBtOO HA HA
.OBtOO HA HA
.OBtOO HA HA
.OBtOO HA HA
.OB+00 HA HA
.OBtOO 1. IB-01 01*00
.OBtOO HA HA
.OBtOO HA HA
.OBtOO t. IB-01 01*00
.OBtOO HA HA
.OBtOO HA HA
.OBtOO HA HA
.OBtOO HA HA
.OBtOO 7. SB-01 01*00
.OBtOO 2. OB-01 OBtOO
.OBtOO S.2B-02 OBtOO
.OBtOO HA HA
.OBtOO HA HA
.OBtOO S. 78-02 OEiOO
.OBtOO 1. IB-02 OBtOO
.OBtOO HA HA
.OBtOO 2.11*00 01*00
.OBtOO HA HA
.01*00 1.4B-02 08+00
.OBtOO HA HA



HANOI NAMEI ¥63
IXPOSUU AND RISK CALCULATION NORISH1BT

LAND USEi Putura
POPULATION I Maldant Toungatar

EXPOSURE POINT i Target Pond
MBDIUNi SadiMnt
BOUTBl Oral

tin MAKE I
OPIRABU UMITl

PILE HANBl
LAST UPDATED I

HI-MILL
DISK 2 (AVG)
POPS
10/J6/S2

Uira - 0.01+00
•iro - 4. IB-00
•tri • s.tB-ot

iUBCHBONIC

CHEMICAL NAME Ca • IF*

0.01*00Aluminum
Antimony
Aramaic
Barium
Beryllium
Cadmium (food)
Cbroaiiim
Cobalt
Coppar (b)

10 Laad
11 Marcury
12 Mlckal
1) tllvar
II Vanadium
IS Cyanida
1C Ammonia-N
11 Nitrata*Nitrita
1* Acatona
If Bromodicblorcmyatban*
20 Eutanooa, 2-
21 Cblorobaniana
22 Chloroform
2) Dicbloroathana. 1.1-
24 Dicbloroathana. 1.1- (total)
21 Ithylbaaiana
74 Natbyl-2-pantanon*. 4-
27 Hatbylana chloride
2* Tatrachloroatbaoa, 1,1,2,2-
21 Tatrachloroathana
10 Toluana
11 Tricbloroathana, 1,1,1-
32 Tricbloroathana, 1,1,2-
31 Trichloroathana (c)
34 Vioyl acatata
IS vinyl chlorlda
34 Xylanaa (total)
37 Bia(2-*thylhaxyl|ptithalata
3* Dl-n-butylphthalat*

DIa HIM

0.01*00

•Qa Co

2.2E404
.OI»OI
.4»»00
.11*02
.31*00
.11*00
.01*02
.»I*00
.«I*01
.11*01
.•E-01
.71*01
.11*00
.01*01
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.01*00
.ot*oo
.01*00
.01*00
.01*00
.Oi«00
.Of«00
.OR«00
.01*00
.0«»00
.01*00
.01*00
.01*0*
.01*00
.01*00

ana

BIPo 1

.IE-01

.IB-01

.11-01

.11-00

. IB-00

. IB-00

.IB-00

.IE-00

.IB-00

.IB-00

.11-00

.IB-00

. IB-00

.IB-00

.IB-00

.IB-01

.IB-00

.IB-00

. IB-00

. IB-00

. 18-00

. IB-00

.IB-00

.IB-00

.IB-00

.IB-00

.IB-00

.IB-00

.IB-00

. IB-00

. IB-00

. IB-00

.IB-00

. IB-00

.IB-00

.IB-00

.IB-00

.IB-00

•1C

1

DIo HiDC BQc

.IB-04 HA HA

.01*00 4. OB-04 OE«00

.21-07 3. OB-04 71-04

.11-04 7. OB-02 IB-04

.2B-00 5. OB-03 11-05

.71-07 1. OB-03 2B-04

.SB-0} S. 01-03 SB-03

.41-07 HA HA

.SB-04 3.7E-02 4E-03

.01-04 HA HA

.OB-01 1. OB-04 71-05

.11-04 2. OB-02 41-OJ

.SB-00 S. OB-03 21-05

.41-04 7. OB-03 2B-04

.01*00 2.01-02 01*00

.01*00 ». 71-01 01*00

.01*00 1.01-01 01*00

.01*00 1. OB-01 01*00

.01*00 2. OB-02 01*00

.01*00 S. OB-02 01*00

.01*00 2.01-02 01*00

.01*00 1.01-02 01*00

.01*00 1.01-01 01*00

.01*00 ». 01-03 01*00

.01*00 1.01-01 01*00

.01*00 S. OB-02 01*00

.01*00 C. OB-02 01*00

.01*00 HA HA

.01*00 1. OB-02 OEtOO

.01*00 2.01-01 01*00

.01*00 ». 01-02 01*00

.01*00 4.01-01 01*00

.01*00 (.01-01 01*00

.01*00 2.01-01 01*00

.01*00 HA HA

.01*00 2.01*00 OEtOO

.01*00 2.01-02 01*00

.01*00 1.01-01 01*00

Cl

.21*04

.01*00

.41*00

.11*03

.11*00

.11*00

.01*02

.11*00

.(1*03

.11*01

.JI-01

.71*01

.11*00

.01*11

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

LIFE

•m i

.»l-0»

.11-0*

.»1-0»

.»1-0»

.»I-0»

.tB-0*

.tl-Ot

.»l-0»

.(B-OI

.»l-0»

.»1-0»

.»1-0»

.»1-0»

.»1-0»
-»l-0»
.(B-Ot
.»l-0>
-»1-0»
.»1-0»
.tl-Ot
.»l-fl»
.tl-Ot
.tB-Ot
.tB-Ot
.tB-Ot
.IB-Ot
.IB-Ot
.tB-OI
.tB-Ot
.tB-Ot
.tB-Ot
.tl-Ot
.tl-Ot
.tl-Ot
.tl-Ot
.tl-Ot
.tl-Ot
.tl-Ot

riNB

on tr m si

.11-04 HA HA

.01*00 HA HA

.21-00 1.01*00 tl-00

.11-04 HA HA

.Sl-Ot 4.31*00 11-00

.IE-01 HA HA

.41-04 HA HA

.21-00 HA HA

.11-05 HA HA

.01-07 HA HA

.tl-Ot HA HA

.41-07 HA HA

.21-00 HA HA

.41-07 HA HA

.01*00 HA HA

.01*00 HA HA

.01*00 HA HA

.01*00 HA HA

.01*00 1.31-01 01*00

.01*00 HA HA

.01*00 HA HA

.01*00 4.11-03 01*00

.01*00 HA HA

.01*00 HA HA

.01*00 HA HA

.01*00 HA HA

.01*00 7. SB-03 01*00

.01*00 1. OB-01 01*00

.01*00 S.2B-02 01*00

.01*00 HA HA

.01*00 HA HA

.01*00 &.7B-02 OE.OO

.01*00 1.11-02 01*00

.01*00 HA HA

.01*00 l.tl*00 01*00

.01*00 HA HA

.01*00 1.41-02 OBtOO

.01*00 HA HA



HINGE NAME I CSUh SITE HAMBl HI-HILL
OPERABLE UNIT I DISK 1 (AVG|

FILE NAME i Fon
LAST UFDATEDI 10/J6/SJ

CBHOIIIC EXPOSURE SUMMARY CHROMIC RISK SUMMARY

Future
Reeldent Youngiter

CBROMIC DAILY INTAKE (•j/lig/dayl
SCENARIO 1 SCENARIO 1 (T(MJt(Tn 1 SCENARIO 4
Target Fond Target Fond Target Fond 0
Surface Nat Surface Mat Sediment 0
Oral Dermal Oral 0

CHEMICAL NAME (FROM MSI) (FROM MS2) (FROM MSI) (FROM MS4)
1 Aluminum
2 antimony
1 Areenlc
4 Barium
S Beryllium.
« Cadmium (food)
7 Chromium
( Cobalt
> Copper (b)
10 Lead
11 Mercury
12 Nickel
11 Silver
14 Vanadium
13 Cyanide
IS Ammonia-H
17 HitratetNitrit
IS Acetone
1> BromodichloroB
20 Rut anon*, 2-
21 Cblorobeniene
22 Chloroform
21 Dlcbloroethane
24 Dicbloroetnene
23 Btbylbenaene
24 Metnyl-2-pente
27 Netnylene chlo
20 Tetrecbloroetn
2* Tetrecbloroetb
10 Toluene
11 Tricbloroethan
12 Tricbloroetban
11 Irichloroetnen
14 Vinyl acetate
IS Vinyl chloride
1« lylenea (total
17 Bia(2-ethylbe>
IS Di-D-butylpbUt

.SB-OS 1.2B-OS

.08400

.OBtOO

.OEtOO

.OEtOO

.OEtOO

.2B-07

.OEtOO

.OBtOO

.IB-01

. OBtOO

.2B-0(

.iB-07

.OBtOO

.OEtOO

.OBtOO

.OEtOO

.OEtOO

. OBtOO

.OBtOO

.OEtOO

.OBtOO

.OBtOO

.OEtOO

.OBtOO

.OEtOO

.OE400

.OEtOO

.OBtOO

. OBtOO

.OEtOO

. OBtOO

.01400

.OEtOO

.OEtOO

.OBtOO

.OBtOO

.OEtOO

.0(400

.OB40S

.OBtOO

.OBtOO
HA

.7B-OS

.OBtOO

.OBtOO

.IB-OS

.OBtOO

.3E-04

.IE-01

.OBtOO

. OBtOO

.01400

.OEtOO

.OEtOO

.OEtOO

.OBtOO

.OEtOO

. OBtOO

.OEtOO

. OBtOO

.OEtOO

.OBtOO

.OBtOO

.OBtOO

. OBtOO

.OBtOO

.OBtOO

.0(400

.0(400

.0(400

.OBtOO

.0(400

.OB400

.0(400

.IB-04 0.0(400

.0(400

.JB-07

.IB-Si

.2B-OS

.7B-07

.SB-OS

.iB-07

.SB-04

.OB-0*

.OB-OS

.IB-01

.SB-OS

.iB-Oi

.OEtOO

.OEtOO

.OBtOO

.OEtOO

.OEtOO

.OEtOO

. OEtOO

.OBtOO

.OBtOO

.OBtOO

.OBtOO

.OEtOO

.OBtOO

.OBtOO

.OEtOO

.OBtOO

.OEtOO

.OBtOO

.OBtOO

.0(400

.0(400

.0(400

.0(400

.0(400

SCENARIO S SCENARIO «
0 •
0 0
0 0

(FROM MSS) (FROM MSi)
0.0(400 0.0(400

Future
Reaidant Youngater

CBROMIC HAtARD QUOTIENT

VATWAY SUM (II)

POPULATION TOTAL

SCENARIO 1
Target Food
Surface Mat
Oral
(FROM MSI)

HA
OEtOO
OBtOO
OBtOO
OEtOO
OBtOO
4B-OS

HA
OEtOO

HA
OEtOO
IB-04
IB-OS
OBtOO
OBtOO
OEtOO
OEtOO
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400

HA
OBtOO
OBtOO
0(400
0(400
0(400
0(400

HA
0(400
0(400
((400

4(-04

IE-02

SCENARIO a
Target Food
Surface Hat
Dermal
(FROM MS2)

HA
OBtOO
OEtOO
OEtOO
OEtOO

HA
JB-04

HA
OEtOO

HA
OBtOO
IB-01
2B-04
OEtOO
0(400
0(400
0(400
0(400
0(400
0(400
0(400
OBtOO
OEtOO
OEtOO
OBtOO
OBtOO
0(400

HA
OBtOO
OEtOO
0(400
0(400
0(400
0(400

HA
OBtOO
0(400
0(400

IB-01

SCENARIO 1 SCENARIO 4 SCENARIO 5 SCENARIO i
Target Fowl 0 0 0
Sediment 0 0 0
Oral 0 0 0
(FROM MSI) (FROM MS 4) (FROM M6S) (FROM MSi |

HA 0(400 0(400 0(400
0(400
7(-04
IB-04
IB-OS
2B-04
SB-61

HA
4B-OJ

HA
IB-OS
tE-OS
2(-OS
2B-04
OEtOO
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400
0(400

HA
OBtOO
OBtOO
0(400
0(400
0(400
0(400

HA
OBtOO
OEtOO
0(tOO

H-02 OBtOO OBtOO OBtOO



RANG! KAMI I LSUM SITB HAHBl HI-HILL
OPBDABLB UMITl DISK 2 (A.

PILE MAHBl POP!
LAST UPDATEDI

LIPBTIMB BXPOSUM SUMMARY LIFITIMI RISK SUMMARY

Puture
Reaident Youngatar

Future
Raeident Youngatar

LIPBTDS1 AVBRACB DA I LI IMTAKB LintlMB llCtft CANCER HICK
•CEKARIO i SCENARIO a SCENARIO i SCENARIO «
Target Vood Target road Target toad 0
Surface Mat Surface Nat Sediment 0
Orel Dermal Orel 0

CHBNICAL HAM! (PROMHtl) (PROMHS2) (FROM Hi)) |PKONNS4)
Aluminum
Antimony
Areenio
Mritw
••rylliua
Cxlmiim (food)
Chroaiu*
Cobclt
Copper (b|

10 LMd
11 Mercury
12 Mick.l
11 Silver
14 VuadluB
11 Cyanide
It Aamonla-M
IT •itr«te*«itrit
11 Acetone
It BroaodichloroB
20 •utanooe, 2-
21 Chlorobeosene
22 Chloroform
21 DichloroethaiM
24 DichloroetbeM
23 Ithylbonaene
2* Matbyl-2-peot*
27 Methyleoe chlo
21 Tetrachloroeth
it letrachloroeth
10 Toluene
11 Tricnloroethan
12 Trichloroethan
11 Tricbloroetbeo
14 Vinyl acetate
11 Vinyl chloride
1< lylenea (total
IT Bia(2-ethylhei
10 Di-o-butylphth

.»-Oi

.01400

.01*00

.01*00

.Ol«00

.01*00

.21-00

.01*00

.01*00

.11-01

.01*00

.41-07

.11-00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.IB-0*

.01*00

.01*00

.01*00

.01*00
•A

.2I-0>

.01*00

.01*00

.11-0*

.0>*00

.*B-OT

.*B-0»

.OB*00

.01*00

.01*00

.01*00

.01*00

.01*00

.OB*00

.01*00

.OB+00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.OB»00

.01400

.01*00

.11-04 0.01*00

.01*00

.31-01

.11-0*

.SB-Ot

.4B-00

.tB-Of

.21-01

.IB-01

.OB-07

.*B-0»

.*B-OT

.2B-Ot

.41-07

.01*00

.OB400

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.01*00

.OB«00

.OBtOO

.01*00

•OBMAIIIO S (CBMARIO «
0 0
0 0
0 0

(THOU HIS) (rHOH Hti)
O.OB400 O.OB400

KBNABIO 1 SCBMABIO 2 iCBHUIO 1 SCBMAUO 4
Target fond Target »ond Target rood 0
•urface Hat Surface Hat SedUant 0
Oral Dermal Oral 0
(PROM NS1)

MA
MA

08*00
MA

08*00

(FROM MSI) (FRONHSl) (PROMMS4)
OB400

•CBMARIO S
0
0
0

(FROHMSbl
OB*00

SCENARIO <
0
0
0

(rROMHS»|
OB400

OE.OO

01*00

41-01

11-00

MA

TOTAL rATBMAY CAHCBR RIM

01*00

MA
01*00

OB*00
08*00
01*00

01*00
01*00

MA
01*00

MA
01*00

HA

01*00

01*00

OB«00

01*00
01*00
01*00

OB*00
01*00

MA
08*00

MA
08*00

MA

01*00

08*00
MA
MA

08*00
MA
MA

01*00
08*00
OBtOO

08*00
08*00

MA
08*00

MA
os*oo

MA

• B-01 08*00 08*00 08*00

POPULATION TOTAL BXCBfS RISK



RANGE HAMBl MSI
BXPOSURS AND RISK CALCULATION NORESHEET

LAM) USE I Current
POPULATIONl Worker

EXPOSURE POINTi On-iit* (Morker)
HIOIUNI toil
ROUTEi Oral

SIT! MAHCl
OPBRABU OH IT I

Fit* MAKEI
LAST UPOATBDl

HI-MILL
DISE 2 [AVG>
POM
10/26/»2

sire - 0.01*00
•ire - >.IB-07
•in - 1.48-01

iUECBROMIC

CHEMICAL NAME

1
1
}
4
5
(
7
I
»
10

O.OBiOOAluminum
AatlBony
Axcenie
B*riu»
Beryllium
CedaiuB. < food |
CbroMlu*
Cobalt
Copper (b)
Leed

11 Mercury
1) Mickel
11 Silver
14 Vsnediuei
15 Cyanide
li Auonle-N
17 HitretetHltrite
1* Acetone
If BroBOdlchlorcewtbene
20 Butuion*, 2-
21 Chlorobeniene
22 Cblorolorm
21 Dlchloroethene, 1,1-
24 Dicbloroetbrae, 1,2- (total)
25 Etbylbeniene
2( Methyl-2-peatanone, 4-
27 Nethylene cbloride
II Tetrechloroetbeae,
J» Tetrecbloroetbene
JO Toluene
11 Tricbloroethtne. 1
12 Trlchloroetbene, 1.1.2-
11 Trichloroethene (c|
14 Vinyl ecetete
15 Vinyl cbloride
II Eylenee (totel)
17 Ble(2-etbylbe>yl|pbthelete
II Dl-n-butylpbthelet*

Die BCDS

O.OBiOO

BQe

BRK

1,1,2,2-

, LI-

CBBCN

Cc HIFc 1

1.11*04 1.2B-07
1.7Bt01 1. IB-07
1.18*01 1.2B-07
l.JBtOl 1.2B-07
l.JBtOO 1.2B-I7
t.lBtOO 1. 28-07
J.1E»OJ 1.2B-07
l.SB»Ol 1.2B-07
}.1B«02 1.2B-07
5.1B*01 1.2B-07
1.7B-01 l.JB-07
1.7B«01 1.2B-07
1.7S400 l.JB-07
1. 11401 1. IB-07
O.OEtOO 1.2B-07
O.OEtOO 1.2B-07
O.OKOO 1.2B-07
O.OBiOO 1.2B-07
O.OEtOO 1.2B-07
O.OEtOO 1.2B-07
O.OBiOO 1. IB-07
O.OBiOO 1.2B-07
O.OEtOO 1.2B-07
O.OEtOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1. IB-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-I7
O.OEtOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO 1.2B-07
O.OBiOO l.JB-07

me

Die R(DC BQc

.(B-01 HA HA

. IB-04 4.0E-04 5E-01

.4B-04 1. OB-04 SB-01

.4B-OS 7. OB-02 2B-04

.4B-07 S. OB-01 IB-OS

.IE-04 1. OB-01 IB-01

.7B-OS S. OB-01 SB-01

.IB-04 HA HA

.IB-OS 1.7E-02 2E-01

.4E-04 HA HA

.SB-01 1. OB-04 IB-04

.OB-04 2. OB-02 IB-04

.IB-07 S. OB-01 4B-OS

.IB-04 7. OB-0) OB-04

.OBiOO 2. OB-02 OBiOO

.OB tOO ».7B-01 OBiOO

.OBiOO 1. OB-01 OBiOO

.OBiOO 1. OB-01 OBiOO

.OBiOO 2. OS-02 OBiOO

.OBiOO S. OS-02 OBiOO

.OBiOO 2. OB-02 OBiOO

.OBiOO 1. OB-01 OBiOO

.OBiOO 1. OB-01 OBiOO

.OBiOO ». OB-01 OBiOO

.OBiOO 1. OB-01 OBiOO

.OBiOO S. OB-02 OBiOO

.OBiOO 4. OB-02 OBiOO

.OBiOO HA HA

.OBiOO 1. OB-02 OBtOO

.OSiOO 2. OB-01 OBiOO

.OBiOO (.OB-02 OBiOO

.OBiOO 4. OB-01 OBiOO

.OBiOO 4. OB-01 OBiOO

.OSiOO 2. OB-01 OBiOO

.OBiOO HA HA

.OBiOO J. 01 tOO OBiOO

.OBiOO 2. OB-02 OBiOO

.OBiOO 1. OB-01 OBiOO

Cl

. !EtO«

.7Bt01

.IBiOl

.2Bi02

.JBtOO

.IBiOO
-IBtOJ
.SBiOl
.!Si02
.IBiOl
.7B-01
-7Bt01
.7BtOO
.IBiOl
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OSiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OBiOO
.OSiOO
.OSiOO
.OBiOO

LIFE

BIF1 1

.4E-OI

.4E-OI

.4B-OI

.4B-OI

.4E-OI

.4B-OI

.4B-OI

.4B-OI

.4B-OI

.4B-OI

.4B-OI

.4B-OI

.4B-OI

.48-00

.4B-OI

.48-01

.48-01

.48-01

.4B-OI

.4B-OI

.4E-OI

.48-01

.48-01

.4B-OI

.48-01

.48-01

.48-01

.48-01

.48-00

.IB-00

.48-01

.48-01

.18-01

.48-01

.48-01

.48-00

.IB-00

.IB-00

tIMB

I

DII sr RISK

.18-04 HA HA

.18-01 HA HA

.18-07 1. IBiOO 48-07

.»B-04 HA HA

.tS-OI 4. IBiOO OB-01

.SB-07 HA HA

.78-04 HA HA

.48-07 HA HA

.18-04 HA HA

.SB-07 HA HA

.*B-Ot HA HA

.78-07 HA HA

.18-01 HA HA

.78-07 HA HA

.OBiOO MA HA

.OBiOO HA HA

.OBiOO HA HA

.OBiOO HA HA

.OBiOO 1.38-01 OBtOO

.OBiOO HA HA

.OBiOO HA HA

.OBiOO 4.1B-0) OBtOO

.OBiOO HA HA

.OBiOO HA HA

.OBiOO HA HA

.OSiOO HA HA

.OSiOO 7.SS-0) OBtOO

.OBiOO 2. OB-01 OBtOO

.OBiOO S.2B-02 OBtOO

.OBiOO HA HA

.OBiOO HA HA

.OBiOO S. 78-02 OBtOO

.OBiOO 1.18-12 OBtOO

.OBiOO HA HA

.OBiOO l.tBtOO OBtOO

.OBiOO HA HA

.OBiOO 1.48-02 OBtOO

.OBiOO HA HA



HANOI MAN! I C»UM SITE lUMBl Hl-MIU.
OFBRABLI UHITl DI61 a (AVGJ

FILS IUMBI rot4
LAST UFDATSOl 10/2t/»2

CHROMIC npogimi SUMMARY CHROMIC RISK SUMMARY

Current
Mocker

CHROMIC DAILY INTAU (mfl/kg/day)
SCMARIO i SCENARIO a SCENARIO i SCENARIO i
on-lit* (Mo o o o
•oil 0 1 0
Orel 0 * 0

CHEMICAL NAME (FROM H*l| (FROMHS2) (FROM Nil) (FROM NI4)
JUuBlnuB
Antimony
ArMnlc
••rium
Beryllium
Cadmium (food)
Chromium
Cob* It
Copper (b|

10 Leed
11 Mercury
12 Nickel
1) Silver
14 Venedium
IS Cyulda
1« Aluonic-M
17 »ltr«t«t«ittit
11 Ac«too«
It Icoaodichloroa
20 Butcnoo*, 2-
21 Chlorob«ni«n«
22 Chloroform
21 DichldromthaM
24 DlchloroctlMM
2S lthylb*oi*n«
2i Nmtbyl-2-paot*
27 N«thyl«M chlo
20 T»tE*chXoro*th
2» T«tr«chloro«th
JO Toluan*
11 Tricbloroathu
12 Trichloro«Ui«n
11 Trichloroatbao
14 Vinyl •cmtat*
IS Vinyl chloride
}< Iyl«M« (total
17 Bi>(2-«tbylb«M
10 Di-o-butylpntb

.(•-01 0.0t*«0 0.01400 0.01400

. 11-04

.tl-0(

.41-0)

.41-07

.11-04

.71-05

.01-0*

.It-OS

.41-0*

.SI-00

.01-04

.11-07

.01-04

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

.01400

SCENARIO S SCnUMO (
• •
0 0
0 0

(FROM M«S| (FROM H(«)
0.01400 0.01400

Current
Worker

CHRONIC RASARD QUOTIENT
SCENARIO 1 SCENARIO I SCENARIO 1 SCENARIO 4 SCENARIO S
On-eite (Mo 0 0 0 0
Soil 0 0 0 0
Orel 0 0 0 0
(FROM MSI) (FROM HS2) (FROM MSI) (FROM MS4 | (FROM MCS)

MA 01*00 01*00 01*00 01*00
SI-01
SI-01
21-04
ll-OS
11-01
SI-01

NA
21-01

NA
11-04
IE-04
41-05
SI-04
01*00
01*00
01*00
01*00
01*00
01*00
01*00
01*00
01400
01*00
01*00
01*00
01*00

MA
OEtOO
01*00
01400
01*00
01*00
01*00

MA
01*00
01*00
01400

SCENARIO 4
0
0
0

(FROM H6«)
01*00

FATHMAY CUM (HI)

POFULATIOM TOTAL

21-02

21-02

01400 01400 01400 01400 01*00



ANGR HAMBl LSUM SITS KAMII HI-MILL
OPERABLB UNIT I DISK 1 (AVG)

nu NAN* i POP4
LAST UPDATEDI 10/2t/»2

LIRTIM EXPOSURE SUMMARY LIFETIME RISK SUMMARY

Currant
Norkar

LIFETIME AVERAGE DAILY INTAKE (mg/kg/d.y)
SCENARIO 1 SCENARIO 2 fTTTPIff 1 STlBHPIft 4
On-aita ( N o 0 * 0
toil 0 * 0
Oral 0 * 0

CHEMICAL NAME (FROM HS1 ) (FROM NS2| (FROM HS1| (FROM NS4|
Aluminum
Antimony
Araanic
Barium
Barylllum
Cadmium (food)
Chromium
Cobalt
Coppar (b|

10 Laad
11 Narcury
12 Nlckal
11 Ellvac
14 Vanadium
IS Cyanlda
It Ammonia-N
17 Hitrata+Hitrit
11 Acatooa
1> Bromodlcblorom
20 Butanona. 2-
21 Chlorobaniana
22 Chloroform
21 Dicbloroathana
24 Dichloroathaaa
21 Ethylbaniana
2< Natbyl-2-pmnta
27 Nathylana chlo
20 Tmtracmloroath
2* Tatrachloroath
11 Toluanm
11 Trlchloroathan
11 Trichloroathan
11 Trichloroathan
14 Vinyl acatat*
IS Vinyl chlorida
1( lylanaa (total
17 Bl*(J-«thylbaB
11 01-n-butylphth

.IB-04 0. OB+00 0. OB+00 O.OE+00

.OB-07

.IB-01

.tB-OI

.»B-00

.SB-07
,7B-Oi
.4E-01
. 1B-0«
.SB-01
.IB-01
.7E-07
.IB-00
.7E-07
.OE+00
.OE+00
.OE+00
.OE+00
.OE+00
.OE+00
.OE+00
.OE+00
.OB+00
.OE+00
.OB+00
.OB+00
.OE+00
.OE+00
.OB+00
.OB+00
.OB+00
.OE+00
.OE+00
.OE+00
.OE+00
.OB+00
.OE+00
.OE+00

SCKNARIO S SCENARIO «
0 0
0 1
0 0

(FROM MSS| (FROM NSt)
0. OB+00 0. OB+00

Currant
Horkar

LI FIT 1MB IICISS CAHCn RISK
SCENARIO 1 SCENARIO 2
Om-aita (No 0
•oil 0
Oral 0

MSI)
HA
HA

4R-07
NA

OB-00

(FROM MS]|
OB+00

SCENARIO 1
0
0
0

(FROM MSI)
OB+00

.10 4
0
0

(FROM NS4)
OB+00

SCENARIO S
0
0
0

(FROM NSS)
OB+00

SCENARIO t
0
0
I

(FROM NSt)
OB+00

01*00

OBtOO

OB+00
OB400
OB400

OE*00
OEtOO

TOTAL rATBMAT CANCER RISK

OB tOO

SB-07 OE400 OB+00 OE+00 OB+00 OB+00

POPULATION TOTAL EXCESS RISK SB-07



£ife Systems. JHC.

APPENDIX 6

SUMMARY OF SAMPLING DATA

A6-1



£ift SystemsJnc.

This appendix presents a summary of all the soil, surface water, sediment and
groundwater sampling data for the Hi-Mill site. Included here are all data
used for selection of contaminants of concern as described in Section 2.0 and
background data for soil, surface water and sediments.

The tables in this appendix are arranged to facilitate comparisons of site-
related and other data within each medium. Table A6-1 summarizes surface and
subsurface soil data and background soil data. Tables A6-2 and A6-3 summarize
all surface water and sediment data, respectively, and the background data for
each of these media. Table A6-4 summarizes all groundwater data.

______________________Title______________________ Page

A6-1 Summary of Concentrations in Surface, Subsurface and
Background Soil Samples at Hi-Mill . . . . . . . . . . . . . A6-3

A6-2 Summary of Concentrations in Surface Water and Background
Surface Water Samples at Hi-Mill . . . . . . . . . . . . . . A6-6

A6-3 Summary of Concentrations in Sediment and Background Sediment
Samples at Hi-Mill . . . . . . . . . . . . . . . . . . . . . A6-7

A6-4 Summary of Concentrations in Groundwater Samples at Hi-Mill . A6-8

A6-2
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•OIL OUULU IT II-H1U.

ton. »t tutuutrtcn too.. •«/

T•is

t*n*;. «f >•••,* oC 1
b*t**ti«W »M4)* of D*t*ot* txtowti** limit* Bo

CMMicu. mtm tUta f»**l tU«, Hu. m*>. Itu. lit

*ri**Un*th*i»*. 1.1. i- t 14 .111 t.tM
*ll«MMW*tk**» 11 14 0.001 0.041 .It* t.tM 11
*i*«i •••*•*• t 14 .111 t.tit
•1**1 **Uci«* t 14 .til t.tia
IflMM* (tot*l| t 14 .Mt I.IM

tmnrouTtut 1*1

t.lUfktkrlint
Aatkro****
•MM(*|*MlmQ<M*

•*M»(*|ffi**»
•MM(*)|fl**«wtk«M
»•• *•(*,, k, i|p* if 1***
•*u*|k|flM> •**•>•••
•••••I* MM

•MHfl «toikul
•i* ( I -flfcl*m*tkoBy I •»•*•••
•It) 1 1 -ohlemtkyl |*>*kM
•i«(l-*l»l*»*ii«frfiflrH*tk*t
•i»(l-»tkylk*ayl)rhtk*l*t«
»*tm*tmtmfl-m^»i l*tk*t. 4-
•»tylbM«yli>ktk*lit*
Ckl*t% ) * t̂kjl>ko**l , 4-

CfttlotcooAil !•• . 4~
Cbl*t««Mtktk«l*tw, a-
Ol«»»fk»»«l , 1-
Ckl*»fhrayl-pk«Brl»tk*r. 4-
CklfM**
91 — ft^kvty 1 plitk* 1 oto
»l -•-•otf It̂ ktkol »t»
DUw*i(*,k)*atJ»»o*M
Di*w»«al*r»
ft&flk'tOKOlMBIVtt* , l,a~
•iakl«cek«MMW, 1,1-
•IvklocolMtiMa*, 1,4-
t)lfllklvKc4MKOl'41ttM. 1,1' —
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CHEMICAL. HAM

TABLE A4-1 •UMMAAY OP CONCENTRATION* IH SEDIMBMT ••*> MCKGkOUHO SEDIMENT SAMPLES AT BI-H1LL

___________________SEDIMENT, ag/kg____________
Pr*q. of Rang* of

Oft«cttc« Hang* of D»t«ct» P»t4tctJ4» timita
•It* total Mi*. Max. Min. Ma.

ftatiaoay
araanlo
•aciua

Caloiiam
Cbromlua
Chcoalua (VI)
Cobalt
Copper
Cyanide
Iroa
Lead
NagoeaiuB
Maogaaea*
Mercury
Nickel
•otaaaiua

Silver
lodliw
Thallium
Vanadiua
line

25
I
t

I
24
0
«

11
0
*
»
t
I
1

14
I
I
1
4
«
I

11

IS

t
t

IS
It
t

IS
1
t
t
t
t
t

IS
t
t

IS
t
t
t

IS

1)40

1.1
4S.7
0.44S

I.S
T700
11.1

S.5
t.JS

1410
11.1
1SOI
Sl.t
1.71
7.1
1200
0.45
4.1
S04

14.t
41.1

J3»00

t.s
24S
l.t
1.2

JiliO
1170

11.7
17000

21SOO
117

240SO
117
0.7)
41.t
lill
0.41
t.«

1410

41.t
1100

11.t

0.77
I.I

7.1
0.11
0.1
l.t

O.el

0.10S
11.1
0.1S
2.1
til
0.77
11.1

41.)

1.
II.

7.
1.

11.
U.

l.t
21.1

17. •
4100
1.1

11.1

BACKGROUND SEDIMENT,
Freq. of
Detection Ring* of
•it* Total Nin.

9*4

11100
11. f

34.1

»JIO
41.1

U7

40*0

71.4

Detecte
Na«.

mo

11100
17.1

14. •

1110
(1.1
1*7

40*0

Ul

•g/kg
Rang*

Detection
Min.

144
1.1
lit
1.
5.

10.
I.

It.
11.

1)»0

1.1
11

1110
2.
1}.
11.
11.
It.

o(
Limit.
Ma*.

144
I.S
111
1.
S.

IS.

3».
41.

2J»0

1.1
44. 1
1110
1.
31.

11 .
11.
IS.



TABLE Afl-» SUMMARY OF CONCENTRATIONS IN GflOUNOWATER SAMPLES AT HUdLL

GROUNDvVATER mq/L

CHEMICAL NAME

INORGANICS
Aluminum
Ammeraa-N

Barium
BwytHum
Cadmium
Cretan

CotoaM
Coppof
CyanUa

Magnaaium

Maraury
Met*
NMrata+NHrtta

Galanium
SflMT
Sodium
ThaMum
Vanadium
ZIno

VOl/mLES

BramodiGMoremaihana
BromatBfm

Careen diauMda
Carbon tatrachtorida

CMoreMhyt vinyl a*ar, 2-
Chtorelonn

09jrwnooMoramattian

Ofehtoroatnana, 1.2-
,1.1-
,1.2-

Otohtaroprapana, trana-1,3-
cttvyfetnzMW
•̂̂ •̂̂ MarfMiA 4_rmmonv, «•

MtviyV'w'ptntaViont, 4-
MMn̂ MW cfuonoi)
Stymw
Ti
TatraoMofoaoana
Tohiana
TrieMoroattMna, 1,1.1-
TgĴ ^̂ ^̂ ut̂ ^̂ ^̂ iA 4 « Anonoreaviana, 1.1,2-
Ti
Vinyl
\Anyt oMorida

Fraq.0»
Oatacfton Ranoa of Oatacta

Hits

14
17

1
3

10
1
0

15
9
3

11
1

10
2

15
14
2

25
13
13

1
1

15
0
4

22

7
0
1
0
0
1
0
0
0
0
0
1
0
0
1
0
0

12
0
0
0
0
0
1
0
0
0
0
2
2
0

12
1
3

Total

68
24
15
15
15
15
15
15
68
15
68
7

15
15
15
15
15
68
24
15
15
68
15
15
IS
68

58
56
56
56
58
58
58
58
58
58
45
56
56
58
56
56
56
58
56
58
58
56
58
56
SB
56
58
58
58
58
58
56
47
56

Min.

0.0688
0.06

0.0444
0.0042
0.0223
04)01

59
0.00678
0.00726
04)062
04)37

04)478
00028

18
0.0492
0.0002
0.0104

0.06
0.886

0.0011
04)146

3.46

04)079
04)046

04)02

O001

O028

0002

04)02

04)02

04)01

0.002
0.001

04)02
04)1

0.0036

Max.

233
Z2

0.0444
0.0102S
0.0673
04)01

474
0462

0.0228
0.78

0037
13£

0.01088
529
146

0.00030
0.671

18
114

0.0011
0.0148

579

0.02228
2.19

0068

0001

04)28

0.002

0.002

1.4

0.001

0.003
0.1

8.7
0.01

0.088

Aangaot
Dataeaon Limrta
Min.

0.066
04)6

0.044
0.001
0.023
0.001
0002

0.006
0.004

0.00478
04)1

0.0128
04)01

0001
04)002
0.009
0.06

0.962
0.001

0.0066

0001
O006
O004

04)1
O006
0006
OOOB
OOOB
OOOB
04)06
0.006
0.006
0.01
O01

OOOB
04)1

04)06
OOOB
04)06
OOOB
OOPS
OOOB
04)08
0006
0006
O01
O01
04)1

OOOB
04)08
0006
0.006
0008
0006
OOOB

04)1
O01

Max.

0.114
0.06

0.066
0.003
0.042
0.002
0.004

0.0302
0.014

0.0338
04)1

04)39
04)032

0.001
0.0002
0.019
0.06

04W2
0.006
0.09

04)04
0008

0.029663

04
04
04
04
04
04
04
04
04
04

1
04
04
04
04
04
04

04)1
04
04
04
04
04
04
04
04
04
04
04

04)6
04

04)1
04
04
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TABLE A*4 SUMMARY OF CONCENTRATIONS IN GHOUNOWATEH SAMPLES AT Hk-MtU.

GBOUNDWATER mg/L

CHEMICAL NAME

Xylanaa (lot*)

SEMNOLATILES

Benzyl atooArt

Bia{2<Moreiaapropyt)

Bra

Chloramtin*, 4-
t 2*

Cteyaam

OtaMorabwmn*, 1,2-
Otahtorobtnafw, 1,3-
OtaMoretMnzww, 1.4-
OoMerebwizidtoM. W
OoNorephwwi. 2.4-

.4,8-
OlnMroptMnal, Z4-
OMkaMuww. 2.4-

W. 2.6-

l. 4-
Mlnxo dt n piupy<«<Trin«

Fr«q.0»
Dttactton

^ftS i Otfltf
Oataction Umrtt

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

MM.

0.003

MM.

0.003

Min.

0.006

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.08
001
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
041

OJXW 0.0088 001
041
041
041
041
041
041
048
041
041
041
0.01
0.08
048
041
041
041
041
041
041
041
041
041
041
041
041
041
041
041
041
046
046
048
041
041
0.08
048
0.01

Max.

0.3

0.01
0.01
041
0.01
041
041
0.01
0.01
0.06
0.01
041
041
041
0.01
041
041
0.01
0.01
0.01
0.01
041
041
041
041
041
041
041
041
041
042
041
041
041
041
0.06
048
041
041
041
041
041
041
041
041
0.01
041
041
041
041
041
041
041
046
048
048
041
041
048
046
041
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TABLE Aft-* SUMMARY OF CONCENTRATIONS IN GROUNCWATER SAMPLES AT HI-MILL

____________GROUNDWATER mg/L_________
Ff«q. of

CHEMICAL NAME________

0 3 0.01 0.01
Pyrww 0 3 0.01 0.01
TriohkvotMnnn*. 1.2.4- 0 3 0.01 0.01
TrtcMoiaprwnot. 2.4> 0 3 0.01 0.01
Trtchhxopft«rot. 2.4.6- 0 3 0.01 0.01
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